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ANNUAL   REPORT 


Office  of  the  Public  Water  Board, 
yanuary  I2y  18S5. 

The  Public  Water  Board  hereby  present  to  the  City 
Council  their  Thirteenth  Annual  Report,  together  with  the 
reports  of  the  Superintendent  of  the  works,  and  of  the 
Water  Registrar ;  to  which  we  would  refer  for  much  valua- 
ble and  interesting  information  concerning  the  condition  of 
this  departnient. 

At  the  annual  organization  of  the  board  in  January,  Ed- 
win Walden  was  elected  President,  Daniel  Walden  Super- 
intendent, and  Clerk  of  the  board,  and  Frank  McCullough 
Water  Registrar.  In  June  Edwin  Walden  resigned  as  a 
member  of  the  board,  and  Amos  F.  Breed  was  elected  by 
the  City  Council  to  fill  the  vacancy. 

The  retirement  from  the  board  of  President  Walden  was 
a  serious  loss  to  this  department.  His  long  experience  and 
thorough  knowledge  on  all  questions  relating  to  public 
water  supplies  gave  to  his  judgment  and  opinions  a  value 
that  can  hardly  be  over  estimated.  Elected  as  its  Presi- 
dent when  the  board  was  first  organized  in  187 1,  his  time 
and  services  have  since  been  freely  and  gratuitously  ren- 
dered ;  and  to  his  efforts  and  the  great  interest  he  has  ever 
taken  in  all  matters  relating  to  our  water  supply,  the  suc- 
cess of  our  system  is  largely  due.  Our  new  supply  comes 
from  the  sources  he  always  earnestly  advocated.  In  his 
first  annual  report  to  the  City  Council,  twelve  years  ago. 
he  presented  the  scheme  for  supplying  our  city  with  water 
from  the  tributaries  of  Saugus  river.      The   adoption   of 
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these  sources,  after  years  of  controversy,  verifies  the  value 
of  his  judgment  and  opinions. 

RECEIPTS    AND    EXPENDITURES. 

By  the  Registrar's  report  it  appears  that  the  revenue 
for  1884  was  $114,903.86.  Tiie  interest  payments  were 
$60,325.99;  the  cost  of  maintenance,  $27,842.99;  total, 
$88,168.98;  showing  a  surplus  of  $26,734.88,  to  be  car- 
ried to  the  sinking  fund  for  the  extinguishment  of  the  water 
debt. 

The  revenue  shows  an  increase  over  1883  of  $16,010.32. 
The  cost  of  maintenance  exceeds  that  of  the  previous  year 
$6,386.85.  The  increase  in  maintenance  is  accounted  for 
by  the  large  bills  of  repairs  to  the  pumping  engine,  amount- 
ing to  $6,331.70,  and  the  damages  paid  on  account  of  the 
burst  of  the  main  pipe  on  Market  street.  These  items, 
although  they  may  be  called  extra  and  unusual  expenses, 
were  charged  to  maintenance  for  the  year. 

COST  OF  THE   WORKS. 

Total  gross  cost  of  the  works  to  Jan.  i,  1884 $1,246,858  85 

Add  construction  account  fdr  1884 97,860  38 

Total  gross  cost  of  the  works  to  Jan.  i,  1885 $1,344,719  23 

Less  receipts  for  pipe,  labor^  etc $47»366  23 

Less  premium  on  bonds  sold 9->750  00 

Less  income  in  excess  of  interest  payments  and 

cost  of  maintenance* 120,831  31 

$177,947  54 

Total  net  cost  of  the  works,  Jan.  i.  18S5 $1,166,771  69 


♦This  amount  includes  no  appropriations  to  Water  Loan  Sinking 
Fund,  made  bv  the  City  Council,  or  earnings  of  the  fund  since  it  was  estab- 
lished. 
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OUR  NEW  SOURCES. 

The  order  of  the  City  Council  passed  Sept.  5, 1883,  pro- 
viding for  constructing  a  tunnel  and  canal  between  Saugus 
river,  at  Howlett's  dam,  and  Birch  Pond,  and  laying  a  pipe 
through  said  pond,  in  accordance  with  the  plan  of  Phinehas 
Ball,  C.  E.,  has  been  executed,  with  the  exception  of  rais- 
ing the  dam  at  Birch  Pond.  The  contracts  for  this  work 
were  made  by  our  immediate  predecessors,  the  board  of 
1883,  and  were  well  underway  at  the  commencement  of 
the  present  year. 

Unfortunately  the  state  of  Mr.  Ball's  health  has  been 
such  that  he  was  not  able  to  personally  superintend  the  ex- 
ecution of  his  plan,  which  has  been  carried  out  under  the 
supervision  of  Mr.  W.  C.  Boyce,  who  has  faithfully  looked 
after  the  city's  interest. 

The  cost  of  the  work,  as  will  be  seen,  has  far  exceeded 
the  original  estimates,  and  there  are  some  large  claims  in 
connection  with  the  work  that  have  not  yet  been  settled. 
The  many  questions  calling  for  settlement,  and  the  com- 
plications requiring  adjustment,  during  the  work  of  con- 
struction, have  made  continual  calls  upon  the  time  and 
and  services  of  the  board,  who  have  endeavored  to  faith- 
fully execute  the  work  entrusted  to  them. 

It  is  yet  too  early  to  fully  determine  the  comparative 
value  of  this  method  of  utilizing  the  waters  of  Hawkes 
and  Penney  Brooks.  Under  the  act  of  the  Legislature,  we 
can  take  the  waters  of  Saugus  river  only  when  there  is  a 
surplus  above  fifteen  millions  of  gallons  daily  flowing  at 
Pranker's  dam.  When  this  quantity  of  water  flows  in  the 
river,  more  water  is  running  in  Hawkes  and  Penney  Brooks 
than  we  can  take  care  of  under  this  system  ;  therefore  we 
leave  out  the  river  in  considering  this  scheme,  for  its  waters 
are  available  only  when  we  have  no  use  for  them. 
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As  the  quantity  of  water  required  for  the  city's  consump- 
tion from  day  to  day  is  all  that  is  available  from  the  brooks, 
it  is  self  evident  that  with  no  storage  basins,  much  of  the 
water  must  run  to  waste,  and  but  a  small  proportion  of  the 
storm  waters  and  spring  freshets  can  be  made  available. 

What  portion  of  the  year  the  brooks  will  yield  enough 
to  supply  our  consumption  remains  to  be  shown.  We 
hope  it  will  be  sufficient  for  five  months  at  least.  While 
we  know  that  the  yield  in  the  course  of  a  year  is  enough 
-'to  meet  the  demands  of  a  population  double  the  size  of  ours, 
yet  the  supply  is  so  intermittent  and  variable  that  storage 
basins  are  necessary  to  properly  utilize  it. 

Already  we  hear  complaints  of  the  color  and  taste  of  the 
water.  While  we  believe  that  the  nature  of  the  water-shed 
where  it  is  collected  guarantees  its  freedom  from  impurities 
of  a  harmful  character,  the  slight  discoloration  and  woody 
taste  are  unavoidable  when  the  water  flows  direct  from  the 
brooks  to  the  pumping  well,  without  being  subject  to  the 
purifying  influences  of  the  sun  and  air  in  storage  basins. 

This  scheme  was  designed  as  an  economical  method  of 
utilizing  these  waters ;  but  as  the  total  cost,  when  all  the 
bills  are  paid,  bids  fair  to  be  nearly  double  the  original 
estimates,  it  has  in  this  respect  proved  a  disappointment. 

BIRCH    POND   DAM. 

That  part  of  the  order  of  the  City  Council  referred  to, 
requiring  the  raising  of  the  dams  at  Birch  and  Breed's 
Ponds,  has  not  yet  been  executed.  Owing  to  the  delay  in 
completing  the  tunnel,  no  use  of  the  waters  could  be  made 
in  the  early  part  of  the  season,  when  they  were  running 
freely.  This  required  the  husbanding  of  all  our  resources, 
and  we  had  to  rely  on  Breed's  and  Birch  Ponds  to  carry  us 
through  the  summer  and  fall.  Therefore  not  till  August 
was  it  deemed  advisable  to  draw  off  Birch  pond  in  order  to 
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make  a  thorough  examination  of  the  dam  preparatory  to 
either  raising  it  or  building  a  new  one. 

As  soon  as  practicable,  plans  and  estimates  were  pre- 
pared and  submitted  to  the  City  Council  for  approval.  It 
was  already  late  in  the  season  to  commence  a  work  of  this 
importance,  and  the  delay  of  the  City  Council  in  consider- 
ing the  matter  made  it  a  physical  impossibility,  by  awaiting 
their  final  action;  to  construct  the  dam  this  season.  As 
soon  as  practicable,  the  work  on  the  dam  will  be  com- 
menced. 

As  much  popular  misapprehension  exists  in  regard  to 
the  laising  of  these  dams,  we  will  state  that  it  is  not  to  pro- 
vide storage  for  the  water  which  comes  through  the  tunnel, 
for  with  the  water  in  Birch  Pond  at  a  height  of  seven  feet, 
if  the  connections  with  the  tunnel  are  not  closed,  the  water 
will  flow  back  through  the  tunnel  and  canal  into  Saugus 
river,  the  water  in  the  pond  being  at  a  higher  level  than 
the  brooks.  As  the  water  in  the  pond  should  never  be 
drawn  below  seven  feet,  it  will  be  seen  that  practically  it 
furnishes  but  little  storage  for  the  water  from  the  brooks. 

The  object  in  raising  these  dams  is  to  furnish  ponds  of 
greater  depth,  to  be  filled  with  water  from  their  own  water- 
sheds during  the  time  we  are  using  the  water  from  the 
brooks. 

INSPECTION. 

Early  in  the  year  an  addition  was  made  to  the  number 
of  inspectors,  and  they  were  ordered  to  make  a  thorough 
examination  of  all  fixtures  in  use  by  water  takers.  The 
result  has  been  that  a  large  number  of  fixtures  have  been 
found,  of  which  there  was  no  record  on  the  books  of  the 
Registrar,  and  which  were  not  paying  water  rates.  Addi- 
tional bills  were  sent  out  for  one  hundred  and  ninety-four 
families,  six  hundred  and  fifty  faucets,  seventy-nine  bath-tubs 
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and  one  hundred  and  five  water-closets,  of  which  the  Reg- 
istrar had  no  knowledge  until  they  were  discovered  by  the 
inspectors. 

One  of  the  regulations  of  the  board  requires  all  water- 
takers  to  report  any  additional  use  of  water.  These  facts 
show  that  in  many  cases  they  fail  to  report,  and,  if  they  are 
not  discovered  by  the  inspector,  the  city  loses  the  rates. 

The  passage  of  an  ordinance  by  the*  City  Council  re- 
quiring all  plumbers  and  pipe-fitters  to  be  licensed  before 
they  can  make  any  connections  with  the  city  water  works, 
under  such  conditions  as  will  require  them  to  report  to  the 
board  when  any  additional  water  fixtures  are  put  in  by 
them,  would  save  this  loss,  and  secure  the  payment  of  rates 
for  these  fixtures.  Such  licenses,  if  granted  to  practical 
plumbers  only,  would  also  save  much  loss  and  inconven- 
ience resulting  from  poor  workmanship  in  connection  with 
our  water  supply,  and  we  would  respectfully  recommend 
the  passage  of  such  an  ordinance,  if  the  authority  exists. 
If  it  is  found  that  the  City  Council  has  no  power  to  grant 
such  licenses,  we  would  suggest  the  propriety  of  petitioning 
the  Legislature  for  the  passage  of  an  act  giving  the  requi- 
site authority. 

WATER    RATES. 

It  will  be  seen  that  the  income  for  the  use  of  water  is 
constantly  increasing,  and  notwithstanding  the  additional 
construction  calls  for  larger  appropriations  to  meet  the  in- 
terest on  the  water  debt,  the  net  income  is  steadily  growing 
from  year  to  year.  In  view  of  this  fact,  we  shall  soon  have 
to  meet  the  question,  whether  we  cannot  safely  reduce  the 
rates  to  water  takers,  and  so  lessen  one  of  the  burdens 
which  our  people  have  to  bear.  As  water  sold  by  meter 
brings  more  per  gallon  than  when  sold  by  fixtures,  the  board 
this  year  made  a  beginning  by  reducing  the  meter  rates  ten 
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per  cent.  Although  the  City  Council  refused  to  approve 
this  reduction,  we  think  the  time  will  soon  come  when  the 
demands  for  lower  rates  must  receive  consideration. 


SWAMPSCOTT  AND   NAHANT. 

These  towns  have  already  laid  the  pipes  through  their 
streets,  with  the  expectation  that  we  will  furnish  them  with 
water.  As  they  cannot  construct  and  maintain  a  system  of 
water  works  of  their  own,  they  naturally  look  to  us  for  a 
supplyl  With  our  additional  sources,  we  can  furnish  these 
towns  water  that  would  otherwise  run  to  waste.  With  a 
surplus  of  water,  as  the  cost  of  supplying  them  will  only 
be  the  expense  of  pumping  it  into  the  reservoir,  it  requires 
no  argument  to  prove  that  they  will  be  profitable  customers, 
and  the  receipts  derived  from  them  will  go  far  towards  pay- 
ing the  interest  on  the  outlay  for  our  new  sources. 

The  only  ground  there  can  be  for  objecting  to  supply 
these  towns  with  water,  is  the  fear  that  our  supply  may 
prove  insufficient  to  furnish  them  and  meet  the  requirements 
of  our  own  citizens.  If,  after  the  large  expenditure  we 
have  just  made  to  increase  our  water  supply,  the  compara- 
tively small  quantity  required  by  these  communities  will 
endanger  our  own  supply,  then  our  situation  is  a  critical 
one,  and  we  should  take  immediate  steps  to  procure  more 
water. 

We  believe,  however,  that  such  fears  are  groundless ; 
that  there  will  be  an  abundance  not  only  for  ourselves  but 
for  our  neighbors,  and  we  would  therefore  recommend  that 
the  board  be  authorized  to  contract  with  the  towns  of 
Swampscott  and  Nahant,  to  furnish  them  with  water,  by 
meter,  upon  such  terms  and  conditions  as  may  be  mutually 
agreed  upon,  when  it  can  be  done  without  endangering  the 
supply  to  our  own  citizens. 
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CONCLUSION. 

When  the  City  Council  of  1883  decided  to  take  the 
waters  of  Hawkes  and  Penney  Brooks,  it  settled  the  water 
question,  so  far  as  the  sources  of  supply  were  concerned. 
Although  the  future  growth  of  our  city  may  require  some 
other  method  of  utilizing  the  waters,  we  congratulate  our 
citizens  upon  the  final  settlement  of  a  question  which  has 
been  pending  ever  since  our  public  water  works  were  es- 
tablished; one  which  has  caused  much  bitter  controversy, 
and  has  often  been  a  disturbing  element  in  our  municipal 
aflTairs. 

For  the  Public  Water  Board. 

D.    H,    SWEETSER, 

President. 


Report  of  the  Water  Registrar, 


Z?.  //.  Sweetser^  Esq. ,  President  Public  Water  Board : 

Sir:  —  In  compliance  with  the  City  Ordinance,  I  take 
pleasure  in  presenting  herewith  the  Report  of  the  Water 
Registrar  for  the  year  ending  Dec.  31,  1884. 

SERVICES. 

Whole  number  of  services  Jan.  i,  1884,  5,989;  new 
services  put  in  during  the  year,  516;  total  number  Jan.  i, 
1885,  6,505.  New  services  let  on  during  the  year,  395; 
services  shut  off  during  the  year  for  non-payment,  69 ; 
services  let  on  by  payment  of  rates  and  fine,  36 ;  services 
let  on  for  other  parties,  by  change  of  ownership  or  oc- 
cupancy, 5  ;  shut  off  by  request  or  for  vacancies,  199 ;  let 
on,  premises  re-occupied,  116;  services  discontinued  during 
the  year,  30.  Services  put  in  at  East  Saugus  during  the 
year,  4,  making  the  whole  number  to  Jan.  i,  1885,  63. 
Services  put  in  at  Swampscott  during  the  year,  i ,  making 
the  whole  number  to  Jan.  i,  1885,  15. 

The  ratio  of  increase  yearly  in  the  number  of  services 
for  the  past  nine  years  is  as  follows  : 

1876  .  .  6.54  per  cent.  1881   .  .   10.25  per  cent. 


1877 
1878 
1879 
1880 


7.60  *'  *'  1882  .  .  9.92  '* 

6.14  *'  **  1883  .  .  10.80  " 

6.04  ''  ''  1884  .  .  8.62  '' 

8.7s  ''  *' 
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INSPECTION. 

After  the  appointment  by  the  board  of  an  increased  force 
of  inspectors,  a  systematic  and  careful  house-to-house  in- 
spection was  begun  on  March  17th,  for  the  inspection  of 
the  various  fixtures  in  connection  with  the  water  service, 
and  their  condition  of  repair,  and  which  was  continued  up 
to  the  first  of  August. 

In  one  hundred  and  forty-two  premises,  there  were  found 
fixtures  out  of  order  and  leaking,  and  the  usual  notice  was 
left  on  the  premises.  These  fixtures  having  been  put  in 
good  order  within  the  allotted  time,  there  has  been  no  shut- 
off  for  waste  of  water  or  non-compliance  with  notice. 

As  a  result  of  the  inspection,  there  were  found  one  hun- 
dred and  ninety-four  families,  six  hundred  and  fifty  faucets, 
seventy-nine  bath-tubs,  one  hundred  and  five  water  closets, 
and  two  hundred  and  seventy-seven  stables,  from  which  the 
Water  Department  derived  no  revenue. 

After  a  careful  comparison  of  the  water  rates  with  the 
various  uses  of  water  in  the  premises,  additional  bills  were 
made  where  due,  and  presented  for  payment,  of  the  differ- 
ence between  the  amount  of  the  April  bill  and  the  amount 
due  by  the  increase  of  fixtures,  or  uses  of  water,  in  such 
premises. 

Many  water-takers,  finding  their  water-rates  increased 
by  the  inspection,  dispensed  with  various  fixtures,  thereby 
continuing  their  annual  rate  at  about  the  same  amount  as 
before. 

The  total  annual  amount  added  to  the  income  of  the 
Water  Department,  as  a  result  of  the  general  inspection, 
is  $6,o:!2.oo.  f- 
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RECEIPTS   FOR  THE  YEAR  1884. 

For  the  use  of  water  for  all  purposes $1 13,520  56 

For  fines,  shutting-off  and  letting  on 72  00 

For  rent,  grass,  fruit,  etc 55  24 

Summons 18480 

Extra  pipe,  labor,  etc 3»o33  25 

Total  receipte $1 16,865  85 


The  whole  amount  of  which  has  been  paid  into  the  city 
treasury,  and  the  Treasurer's  receipts  taken  therefor. 

There  is  due  and  uncollected,  on  ordinary  water  rates, 
$1,024.51;  meter  rates,  $4,142.58;  extra  pipe  account, 
$706.82. 

EXPENDITURES    FOR  YEAR   1S84. 

MAINTENANXK. 

Salaries  and  office  expenses $5,058  24 

Repairs  on  services  and  meters 2, ipi  33 

Repairs  on  mains,  hydrants  and  gates i  ,430  89 

Repairs  on  engine-house 478  65 

Repairs  on  engines  and  boilers 492  42 

Repairing  c^'linders 3,873  76 

Lagging  cylinders i  ,965  52 

Repairs  and  labor,  tubular  wells i  ,824  43 

Stable  and  workshop i  •  197  04 

Pumping,  wages,  coal,  oil,  etc 6,514  87 

Damages i  ,946  76 

Birch  Pond 39  23 

Breed's  Pond 565  60 

New  supply 157  64 

Reservoir 196  61 

Total  maintenance $27,842  99 

CONSTRUCTION. 

Mains,  hydrants  and  gates $14,929  22 

Services  and  court-mains 10,910  89 

Meters 200  52 

Engine-house 76  84 

Birch  Pond 230  00 

New  supply 71,51^  91 

Total  construction $97,860  38 
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COMPARATIVE   STATEMENT  OF   REVENUE   FOR    1884. 

Amount  due  and  uncollected  Jan  i,  1885 $5^167  09 

Amount  collected  for  the  year 1 13,832  60 

$118,999  69 

Deduct  amount  due  Jan.  ist,  1884 4i095  83 


Revenue  for  1884 $1 14*903  86 

Revenue  for  1883 9^*893  54 


Increase  of  revenue  for  1884 $16,010  32 


STATEMENT  OF   INTEREST,    MAINTENANCE   AND    REVENUE 

FOR   1884. 

Revenue  for  1884 $114,903  86 

Interest  for  1884 $60,32599 

Maintenance  for  1884 27,842  99 

$88,168  98 

Excess  of  revenue  over  interest  and  maintenance.  $26,734  88 


Following  will  be  found  the  usual  tables  exhibiting  the 
number  of  dwellings,  families,  stores,  factories,  etc.,  sup- 
plied with  water ;  the  class  of  premises  to  which  meters 
are  attached  ;  the  number  and  kinds  of  fixtures ;  the  yearly 
revenue  of  the  department,  etc.,  etc. 

Appended,  also,  is  a  detailed  statement  of  the  cost  of  the 
new  supply. 

Respectfully  submitted, 

FRANK   McCULLOUGH, 

Water  Registrar. 


REPORT    OF    REGISTRAR. 


15 


TABLE 


SHOWING     THE    NUMBER    OF    DWELLINGS,    FAMILIES,    STORES,     FACTORIES, 
ETC.,    SUPPLIED   WITH   CITY    WATER. 


Increase 


Dwellings 

Families 

Boarding-houses 

Hotels 

Stores  and  shops 

Offices 

Restaurants  and  saloons. 

Stables 

Stationary  engines 

City  fire  engine-houses 

School-houses 

Churches 

Public  halls  and  buildings 

Printing  offices 

Greenhouses 

Bakeries 

Barber-shops 

Planing-mills 

Machine  and  blacksmith  shops  . 

Markets 

Banks 

Photographers 

Public  and  drinking  fountains. . 

Motors 

I^aundries 

Reservoirs 

Foundry 

Private  fountains 

Gas  works 

Steam  heating  works 

Old  Ladies*  Home 

City  Hall 

City  Hospital 

Alms-house 

Children's  Home 

Post  Office 

Hand-hose 

Railroads 

Fire  hvdrants 


5»338 
7^942 

9^ 
II 

439 

148 

67 

250 

115 

4 

29 

16 

15 

9 

20 

9 
18 

4 

14 

8 

6 

6 

8 

10 

4 

4 

I 

16 


6,041 

8,995 

126 

12 

560 

191 

124 

527 

"5 

4 

31 

17 

20 

9 
33 

9 
21 

4 

8 
6 
8 
8 
10 
7 
4 
I 

17 
2 


703 

1,053 

34 

I 

121 

43 

57 
277 


13 
3 


1,206 

'     527 


1,587 
3 

54^ 


381 
16 
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STATEMENT 


SHOWING  THE  CLASS  OF  PREMISES  TO  WHICH  METERS  ARE  ATTACHED. 


Class. 


Size. 


5-8 


3^      I     1 1-4  I  i-a    3 


Total 


Bath-rooms 

Brewery 

Brick -yards '. 

Dwellings 

Engines. 

Factories. 

Fire  engine-house 

Gas  works 

Halls  and  buildings 

Hotels 

Laundry 

Medical  laboratory 

Printing  office. . .' 

Railroads 

City  stable 

Livery  stables 

Tugs  and  vessels 

Motors 5 

Totals 


lo    17 

37    30 

I 


6     3 

I 


i 
I     2 

I     I 


27 


60   64 


I 

I 

2 

I 

35 

83 

I 

2 

15 

4 

I 

I 

12 

I 

6 

I 


168 


STATEMENT 


SHOWING    THE    NUMBER  AND    KIND   OF    FIXTURES   CONTAPNED    WITHIN    THE 

PREMISES    OF    WATER   TAKERS,    ON    DEC.    3I,    1884,    COMPARED 

WITH    THE    PREVIOUS    YEAR. 


Kind  of  Fixtures. 


18S3. 


18S4. 


Increase. 


Faucets 1 2 .05 1 

Bath  tubs 670 

Water  closets -'-.31 

Urinals 82 

Hand  hose 1 ,206 


•  4.195 

2,144 

928 

258 

2,815 

584 

»79 

97 

1.5^^7 

381 

50 


[ 


7 


owi-eTTa    Pond 


-30 


.<fc   'l^l&LM  * 


I        W  ■ 
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STATEMENT 

SHOWING    THE   YEARLY    REVENUE   OF   THE    DEPARTMENT    SINCE    THE    FIRST 
INTRODUCTION    OF   WATER    INTO    THE    CITY    IN    187I. 

From  October  i ,  1871 ,  to  January  i ,  1872 $8,989  00 

From  January  I,  1872,  to  January  I,  1873. 27,568  16 

From  January  i,  1873,  to  January  i,  1874 47^992  61 

From  January  i,  1874,  to  January  (,  1875 53*545  61 

From  January  i ,  1875,  to  January  i ,  1876 52,553  26 

From  January  I,  1876,  to  January  I,  1877 60,867   12 

From  January  i,  1877,  to  January  i,  1S78 64,002  50 

From  January  i,  187S,  to  January  i,  1879 ^'7»57o  >4 

From  January  1,  1879,  to  January  i,  1880. 73*949  80 

From  January  i ,  1880,  to  January  i ,  1881 79*635  1 2 

From  January  i,  1881,  to  January  i,  1882 80,967  76 

From  January  j  ,  1882,  to  January  i ,  18S3 94*4i9  52 

From  January  i,  1883,  to  January  1 ,  1884 98*935  88 

From  January  i,  1884,  to  January  i,  1885 1 13,832  60 

Total $924,829  oS 


i8 
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DETAILED  STATEMENT 

SHOWING    COST     OF     THE     WORKS     TO    JAN.     I,     1885. 

Breed's  Pond  and  land $37t8i4  51 

Birch  Pond  and  land 45*870  32 

Pipe  conduit  and  right  of  way 43*785  98 

Reservoir  and  land 131,482  30 

Force  main  and  land 24,614  00 

Engine-house  and  land 56,476  88 

Engines  and  boilers 71,99800    . 

Mains,  hydrants  and  gates 565,140  14 

Services  and  court  mains 157,061  67 

Meters 6,964  83 

Work-shop  and  Stable i  ,785  99 

Engineering 8,564  99 

Tubular  wells 7*313  79 

New  supply 1 19, 1 77  58 

$1,278050  98 

Less  amount  received  for  extra  pipe,  labor,  etc.  47*3^6  2;i^ 

Total  net  cost  to  date $1 ,230,684  75 


CONSTRUCTION  NEW   SUPPLY. 

Engineerincr • $5*382  24 

Tunnel 38,075  21 

Canal ^7*177  75 

Pipe  through  Birch  Pond 43, 1 16  46 

Gate-house  and  gates 4*38757 

Screen  chamber  and  house i  ,038  35 

Total  cost,  exclusive  of  land  taken  or  land  dam- 

Hges $119*177  58 


Report  of  the  Superintendent. 


D.  H,  Sweetser^   Esq,^  President  of  the  Public    Water 
Board: 

Sir  : — In  compliance  with  the  city  ordinance,  I  respect- 
fully submit,  herewith,  the  Annual  Report  of  the  Superin- 
tendent for  the  year  ending  Dec.  31,  1884. 

NEW  SUPPLY. 

The  work  on  the  new  supply,  which  was  commenced  in 
October,  1883,  has  been  carried  forward  to  completion. 
The  laying  of  the  thirty-inch  pipe  through  Birch  Pond  was 
continued  as  fast  as  the  nature  of  the  work,  and  the  in- 
clement season  of  the  year,  would  admit,  and  was  finished 
and  connected  with  the  gate-house  at  the  east  end  of  the 
tunnel  on  the  2d  of  March,  and  the  gate  at  the  dam  closed, 
in  order  to  collect  all  the  water  possible  in  Birch  Pond,  as 
it  was  evident  the  tunnel  would  not  be  finished  in  season 
to  obtain  any  water  from  the  new  source  during  the  spring 
rains. 

Work  under  the  tunnel  contract  was  continued  through 
the  winter,  but  the  progress  was  slow  and  tedious,  the  cav- 
ing of  the  sides  and  roof  on  two  different  occasions  adding 
to  the  delay,  so  that  the  tunnel,  with  the  necessary  gate 
and  screen  chtimbers,  was  not  finished  ready  to  receive 
water  through  the  canal  from  the  new  source  till  the  first  of 
October,  within  a  few  days  of  one  year  from  the  commence- 
ment of  the  work.    The  thirty-first  day  of  October  the  first 
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water  from  Hawkes  and  Penney  Brooks  was  received  in 
Birch  Pond.  It  was  not  until  the  sixteenth  of  December 
that  sufficient  water  had  accumulated  to  allow  of  passing  it 
from  the  tunnel,  through  the  pipe  in  Birch  Pond,  direct  to 
the  pumping  station  for  the  supply  of  the  city.  Two  seri- 
ous leaks  in  the  canal  have  been  repaired.  The  accumu- 
lation of  snow  and  ice  has  caused  considerable  trouble  and 
inconvenience,  but  the  warm  weather  of  the  last  few  days 
has  cleared  away  these  accumulations,  and  now  we  are  get- 
ting the  full  supply  of  the  city  from  the  new  source.  The 
quantity  pumped  into,  the  reservoir  from  that  source  up  to 
January  ist  has  been  20,852,455  gallons.  From  the  slight 
experience  gained  in  the  last  two  weeks,  it  is  feared  that 
with  cold  weather  and  heavy  snows,  the  canal  may  be  so 
blocked  with  ice  and  snow  as  to  seriously  interfere  with  its 
proper  working,  and  prevent  a  sufficient  quantity  of  water 
from  reaching  the  well  to  supply  the  pump. 

PONDS. 

At  the  beginning  of  the  year  the  ponds  were  very  low, 
Birch  Pond  having  been  drawn  off  in  order  to  lay  the  pipe 
which  connects  the  new  supply  direct  with  the  pumping 
station,  and  Breed's  Pond  containing  but  eight  feet  six 
inches  of  water.  Heavy  rains  early  in  the  month  raised 
Breed's  Pond  rapidly,  and  Birch  Pond  furnished  a  large 
portion  of  the  supply  to  the  city.  As  soon  as  the  pipe  was 
connected  with  the  tunnel  the  waste  was  stopped,  and  the 
water  rapidly  accumulated  in  both  ponds.  Early  in  the 
spring  a  connection  was  made  near  the  pumping  station,  be- 
tween the  conduits  leading  from  the  two  ponds  to  the  pump 
well,  by  means  of  which  water  may  be  passed,  in  case  of 
need,  from  one  pond  to  the  other,  when  the  pump  is  not  in 
use. 
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Surveys  have  been  made  at  Birch  Pond  with  reference 
to  raising  the  dam  and  increasing  the  storage  capacity  of 
the  pond.  At  Breed's  Pond  a  survey  has  been  made  from 
the  city's  land  at  Oak  street  to  the  city's  land  on  the  north 
side  of  the  pond,  and  a  map  drawn  showing  the  line  of 
flowage  belonging  to  the  city,  and  the  encroachment  made 
upon  the  land  of  private  parties. 

The  curbing  at  the  dam,  and  the  wall  at  the  waste-way, 
have  been  carefully  pointed,  the  waste-way  repaired  and 
raised  nine  inches,  and  a  new  sill  of  cut  stone  for\J:he  flash- 
boards  set.  A  trench  has  been  excavated  around  the  waste- 
way,  down  to  the  foundation  of  the  wall,  and  filled  with  clay 
puddle,  to  stop  several  small  leaks  that  existed  and  were 
gradually  increasing.  The  abundant  rains  of  the  winter  and 
spring  filled  Breed's  Pond  to  its  full  capacity,  and  several 
*  million  gallons  were  wasted  over  the  flash-boards.  Birch 
Pond,  on  account  of  its  being  drawn  down  to  lay  the  pipe, 
was  only  filled  to  eleven  and  one-half  feet.  On  the  20th 
of  August,  after  using  all  the  water  we  could  from  the  pond, 
it  was  again  drawn  ofl!"  to  allow  the  contractors  on  the  tunnel 
to  finish  their  work,  and  also  to  make  the  necessary  con- 
nection at  the  dam  between  the  pipe  through  the  pond  and 
the  pipe  from  the  pond  to  the  pumping-station,  so  that  the 
water  from  the  new  supply  could  be  carried  direct  to  the 
pump-well  when  Birch  Pond  was  filled  above  seven  feet, 
as  no  water  from  the  new  sources  can  enter  the  pond  when 
above  that  depth,  except  it  be  pumped. 

The  rainfall  for  the  year  has  been  47.75  inches,  a  larger 
amount  than  for  any  year  since  a  record  has  been  kept,  ex- 
cept in  1878.  The  yield  of  the  water-shed,  exclusive  of  the 
pond  surfaces,  owing  to  the  very  favorable  conditions  of  the 
rainfall,  has  been  699,000,000  gallons,  equal  to  61.09  P^^ 
cent,  of  the  rainfall.  The  consumption  for  the  year  has 
been  636,504,382  gallons,  an  average  of  1,739,083  gallons 
per  day. 
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TUBULAR  WELLS. 

The  pumping  from  the  tubular  wells  was  discontinued  on 
the  29th  of  January.  In  September  it  was  found  that  the  sup- 
ply was  liable  to  come  short,  and  on  the  12th  of  that  month 
pumping  was  again  commenced  for  twelve  hours  per  day, 
and  on  the  first  of  October  increased  to  twenty-four  hours 
per  day,  and  continued  till  the  24th  of  December,  when 
the  new  sources  beginning  to  furnish  sufficient  to  supply  the 
large  engine,  pumping  from  the  wells  was  discontinued. 
The  amount  pumped  from  the  wells  during  the  year,  allow- 
ing ten  per  cent,  for  loss  of  stroke  and  slip  of  valves,  has 
been  74,426,562  gallons.  The  pump  and  the  boiler  have 
been  put  in  proper  condition  to  be  ready  for  use. 

RESERVOIR. 

There  has  been  no  outlay  on  the  reservoir  this  year,  ex- 
cept for  cleaning  the  weeds  from  the  walk  and  road.  The 
riprap  on  the  inside  slope  of  the  embankment  has  settled 
slightly  in  some  places,  and  will  require  some  repairs  next 
year. 

PUMPING   STATION. 

The  engine-room  at  the  pumping  station  has  received 
some  long-needed  repairs.  The  wood  work  has  been  re- 
filled and  varnished,  and  the  walls  painted  in  oil,  thus  giv- 
ing the  room  a  greatly  improved  appearance.  The  doors 
and  sashes  have  been  painted  on  the  outside,  and  the  build- 
ing is  now  in  good  condition. 

The  repairs  to  the  Leavitt  engine,  which  were  com- 
menced last  year  by  the  I.  P.  Morris  Co.,  of  Philadelphia, 
have  been  completed,  and  the  cylinders  and  steam  pipes 
have  been  thoroughly  covered  with  asbestos,  and  hand- 
somely lagged  with  black  walnut.  The  engine  was  started 
up  on  the  15th  of  February,  and  run  without  any  covering 
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on  the  cylinders  till  the  6th  of  June,  when  it  was  stopped 
for  the  purpose  of  covering  and  lagging  the  cylinders,  and 
the  Deane  pump  put  in  use  for  supplying  the  city.  June 
14th  the  high  pressure  piston  of  the  left  engine  of  the 
Deane  pump  broke,  and  work  on  the  Leavitt  engine  had 
to  be  suspended,  and  that  engine  started  up  again.  The 
Deane  Co.  promptly  furnished  a  new  piston,  the  repairs 
were  completed,  and  the  Deane  again  started  on  the  25th 
of  June.  On  the  27th,  it  was  again  disabled  by  the  break- 
ing of  the  intermediate  cylinder-head  of  the  left  engine. 
We  were  again  indebted  to  the  promptness  of  the  Deane 
Co.  in  furnishing  a  new  head,  which  was  soon  fitted  and 
the  engine  put  together,  and  started  upon  the  12th  of  July. 
Since  then  no  further  trouble  has  occurred. 

The  lagging  of  the  Leavitt  engine  was  finished,  and 
that  engine  started  pn  the  21st  of  August,  and  since  that 
time  it  has  continued  to  furnish  the  regular  supply  to  the 
city,  except  for  a  short  time  while  being  cleaned  and  var- 
nished. Since  it  was  finished,  it  has  surpassed  its  former 
high  rate  of  duty,  owing  in  part  to  being  better  protected 
from  radiation  than  ever  before,  but  mostly  to  the  crack  in 
the  low-pressure  cylinder,  which  took  place  in  May,  1877, 
and  was  fully  reported  at  that  time,  and  which  prevented 
the  use  of  the  steam  jacket  on  that  cylinder. 

Both  of  the  engines  are  now  in  good  condition  for  ser- 
vice. For  details  of  the  work  done  by  them  during  the 
year,  please  see  Tables  I.  and  II.,  hereto  annexed.  The 
cost  of  the  repairs  to  the  Leavitt  engine,  for  two  new  cyl- 
inders, with  expansive  joints  to  the  jackets,  and  all  expense 
of  setting  up  ready  for  work,  was  $4,001.65.  For  covering 
with  asbestos  and  lagging,  including  new  iron  frame-work 
for  securing  the  lagging,  $2,092.97. 
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PIPES. 

There  has  been  laid,  during  the  year,  a  total  of  17,956 
feet  of  pipe,  of  various  sizes ;  2,594  ^^^^  ^^  thirty-inch  pipe 
laid  in  the  bottom  of  Birch  Pond,  in  connection  with  the 
new  supply  ;  36  feet  of  eighteen-inch  pipe  and  one  eighteen- 
inch  gate,  to  connect  the  pipes  from  Breed's  and  Birch 
Ponds;  58  feet  of  ten-inch  C.  I.  pipe  laid  in  Ocean  street, 
to  connect  with  the  pipes  of  the  town  of  Swampscott ;  and 
a  ten-inch  gate  set  to  control  the  water.  The  balance, 
15,264  feet,  has  been  laid  in  various  streets  and  courts  of 
the  city,  as  distributing-pipes;  in  addition  to  which,  132 
feet  have  been  taken  up  and  re-laid  at  a  greater  depth,  to 
allow  the  new  sewers  to  pass  over  them  ;  and  380  feet  have 
been  taken  up  and  lowered  on  account  of  lowering  the 
grade  of  the  street ;  thirt)'-Jive  gates  have  been  set  on  new 
work,  and  four  have  been  set  on  pipes  previously  laid. 

Seventeen  hydrants  have  been  set  on  new  work,  and  one 
has  been  discontinued ;  three  have  been  changed  in  their 
location  and  two  raised.  Five  hundred  and  sixteen  ser- 
vices have  been  put  in,  in  the  city,  of  an  aggregate  length 
of  twenty-three  thousand  three  hundred  and  sixty-eight  feet, 
including  a  number  of  old  services  extended ;  four  services 
have  been  put  in  in  East  Saugus,  and  one  in  Swampscott 
for  the  horse  railroad,  of  an  aggregate  length  of  three 
hundred  and  ninety-three  feet,  which  have  been  paid  for  by 
the  parties  ordering  the  same.  Nine  services  have  been 
lowered  on  account  of  lowering  the  street  grade,  and  five 
have  been  taken  up  and  re-laid. 

Fifteen  new  meters  have  been  set,  and  seven  have  been 
taken  out  and  discontinued ;  twenty-three  have  been  taken 
out,  and  cleaned,  repaired  and  re-set.  One  hundred  and 
twenty-two  corporations,  that  have  filled  up  with  rust,  have 
been  dug  up  and  drilled  out ;  eleven  new  stop  and  waste 
cocks  have  been  put  in,  to  re-place  broken  ones ;  four  hun- 
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dred  and  twenty  stop-boxes,  found  rotten,  have  been  re- 
placed with  iron  ones ;  twenty-six  gate-boxes  have  been 
set  in  place  of  those  decayed. 

In  trenching  for  pipes,  two  thousand  one  hundred  and 
twent\-five  lineal  feet  of  ledge  have  been  excavated,  in 
different  streets  of  the  city  ;  one  hundred  and  four  leaks  in 
mains  and  service-pipes,  and  seventeen  hydrants,  have  been 
repaired.  Sixty-one  feet  of  pipe  was  laid,  one  hydrant  set, 
and  five  leaks  repaired,  for  the  town  of  Swampscott,  at 
their  Expense. 

August  15th  a  contract  was  made  by  the  city  to  furnish 
the  town  of  Swampscott  with  water  for  the  extinguishment 
of  fires,  and  the  water  was  let  into  their  pipes,  to  be  used 
for  that  purpose  only.  For  full  details  of  the  work  done 
during  the  year,  please  see  the  annexed  tables. 

Respectfully  submitted, 

DANIEL   WALDEN, 

Superiniendent, 
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TABLE    III. 


SHOWING   THE   CONSUMPTION   OF   WATER   FOR   THE  YEAR   ENDING 
DECEMBER   3I,    1 884. 
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SHOWING  THE  DEPTH   OF   WATER  IN  THE   PONDS   FOR   EACH   WEEK 
DURING   THE  YEAR    1884. 
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70,000,000  Gal 


60,000,000 


60,000,000 


40,000,000 


30,000,000 

Gals,  per  Monti 
20,000,000 

10  Inches. 

8 

6 

4 
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TABLE   VI. 

SHOWING  THE  RAINFALL  AT  THK  PUMPING   STATION    FOR   THK   YBAR   1884. 


5 
g 

1 

s 

cs 

1 
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3 

« 

3 
< 

1 

a 

1 

1 

1 

> 

1 
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i 

2 

1.30 

I  70 

. 

3 

16 

01 

66 

.04 

4 

.15 

.03 

.85 

.01 

.40 

.37 

5 

32 

17 

08 

25 

20 

84 

<> 

.17 

.03 

.03 

1.30 

7 

03 

63 

40 

18 

05 

0'> 

2  '''O 

8 

1.46 

.04 

68 

o*> 

.35 

01 

.10 

.01 

.16 

9 

38 

52 

•>8 

10 

.15 

.24 

.66 

.11 

11 

03 

24 

06 

05 

05 

35 

.15 

12 

.15 

.39 

.08 

.21 

.10 

.02 

13 

.01 

.36 

.40 

.05 

.08 

.... 

.10 

14 

21 

08 

72 

15 

1 

04 

1  04 

01 

.01 

.08 

16 

' 

03 

05 

17 

.70 



.06 

.Oi 

.19 

18 

.10 



07 

1 

06 

07 

19 

22 

15 

76 

02 

14 

01 

42 

20 

.42 

!76 

.08 

1.38 

.16 

.04 

21 

1 

1  30 

«1^ 

;  ^ 

i ' 

.42 

.11 

23 

77 

1  48 

39 

03 

1 

•14 

04 

24 

.01 

14 

.  ... 



53 

25 

20 

16 

2  48 

03 

03 
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02 

26 

.86 

.76 

.02 

31 

27 

18 

27 

07 

01 

02 

28 

.06 

1  44 

.90 

08 

80 

29 

20 

86 

75 

23 

20 

30 

.31 

08 

0*' 

90 

«h 

31 

.03 

.17 

.  .45 

4.19 

6.97 

5.20 

5.15 

3.68 

3.31 

2.88 

4.68 

1.33 

,  2.78 

2.90 

4.78 

Total  rainfall  for  the  year,  47.76  inches. 
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TABLE    VII. 


SHOWING  THE  AMOUNT  AND  SIZE  OF  PIPE  LAID  IN    1884. 


8TRBETB  WHEBE  LAID. 


Slrcft. 


Adams. . . . 
Allen  Ave. 


Asliland 


Barrett's  Ct*. 


Blanchnrd  .... 
Brookline  Ct.  . 

Caldwell 

Childs 

Clioate 

Clifton  Ave.  . . 
Columbia  Ave. 
Eastern  Ave. . . 

Eudicott 

Fay 

Fearless  Ot 


Jackson 

Jefferson 

Lexington 

Lilly 

Lynnfleld 

Newhall  Ave.  .. 

Otis 

Pine  Grove  Ave. 
Phillips  Ave. . . . 

Prescott  Place. 

River 

Rockingham  . .  - 
Saratoga 


\^alter 

Western  Ave. . 


Froni 


Sheridan. . . 
End  of  pipe. 

Summer  . . . . 


Boston . 


Jackson 

Timson 

Morton 

Extension. . . 
Oakwood  Av 

.Jackson 

Extension. . . 
Extension. . . 
Washington. 
Western  Ave 
Lewis  .... 


End  of  pipe. 
End  of  pipe 
Chatham. . . . 
End  of  pipe 
Extension. . 
Chatham.. . 
Pendexter, . 
End  of  pipe. 
Lewis 


Extension. . . 
End  of  pipe. 
Extension. . . 
Chatham ... 


To. 


Highland  Ave. 
Bay  View  Ave. 


End  of  Ct. 

Walter... 
Brookline. 


Sllsbee  Ave. 


Franklin.. 

End  of  Ct. 

Eqd  of  St. 
Duke 


Adams 

Cedar  Hill  Ave. 


Lin  wood.. 
End  of  St. 


SIZE  OF  PIPE. 


Cooper 


Blanchard. . . 

End  of  pipe .  ,Fay 

Birch  Pond  to  connect  New  Supply C 

Ocean  to  connect  with  Swampscott 

Pumping  station,  connection  of  Breed's  and 
Birch  Pond  conduits 


T 


2,594 


c.  r 


Total .^ j2,694 


18 


ft 


se 


10 


ft 

c'm't 
W.L 
c'm't 
C.  L 
c'm't 


c'm't 


c'm't 


c'm't 
C.  L 
e'm't 
c'm't 


c'm'i 
W.I. 
c'm't 
c'm't 
W.L 
c'm't 

c'm't 


c'm't 
c'm't 
C.L 
c'm't 
c'm't 
c'm't 

L  58 


58 


ft.  in 
824.0 
181  0 
569.0 
36.0 
325.6 
Cl. 

c'm'nt. 
248.0 

c'm'nt. 

c'm'nt* 
227.0 

c'm'nt. 

c'm'nt. 
338.0 
1)8.6 
639.6 
618.6 
C.I. 

c'm'nt. 
292.0 
760.0 
882.0 
23.0 
192.0 
602.0 

c'm'nt. 
784.0 
C.L 

c'm'nt. 

c'm'nt. 
939.6 
71.6 
17.6 
600.0 
184.0 
416.0 


a.    in. 


78.6 
315.0 

353.0 
108.0 

360.0 
253.6 


29.0 
436.6 


188.0 

29.0 
642.0 
108.0 


9,168.62,809.6 
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TABLE   VII— CONTINUED. 

6HOWTNQ  THE  LENGTH  AND  8IZB  OF  PIPE  LAID  IN   COURTS  IN    1884. 


COUNTS  WHERE  LAID. 


Court. 


Allen  Ct.... 
Blaine  Ave. 
Cook  St. . . . 
Lam  per '8 
Locnst  Place . . . 
Phillips  Place.. 
Ridgeway  Ct.  . . 
River  St.  Ct. . . . 
Rogers  Place . . . 
Sherman  Ave. . . 

Ward  Place 

Walden  Place.. 
Wheeler  St 


Total. 


Trom. 


Collins 

Sachem 

HoUingsWth 

wharfl  Pleasant 

Chestnut. . . . 

Lewis 

Ridgeway  St. 

Cooper 

Rogers  Ave. . 

Tador 

Chatham  — 
Summer  — 
Church 


To. 


Galv 
End  of  Court.. 


SIZE  OF  PIPE. 


ft.  in. 
230.6 
178.2 

517.0 
288.0 


178.3 
166.3 


IK 


ft.  in. 
Galv. 
129.7 
134.0 


162.6 
139.1 


1,270.2        555.2 


13C 


ft.  In. 


138.0 


54. 10 
120.0 
167.S 


465.1 


Total  extension  in  1884  . 
Previously  laid 


Total  to  January  1,  1885  . 

Total  in  Saugus 

Total  in  Swampscott  — 


Total  in  connection  with  the  works . 


Miles. 

Feet. 

3 

1,404 

69 

4,691 

73 

815 

1 

530 

1,778 

74 


3,128 
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TABLE    VIII. 

GATES  SET  IN   STREETS    IN    1884. 


Street 


Allen  Ave 

Ashland 

Barrett's  Ct 

Blanchard 

Brookline  Ct 

Brookline  Ct 

Caldwell 

Choate  « ,  • 

Clifton  Ave 

Eastern  Ave.*. .. 

Endicott 

.  E  :dicott 

Essex*  

Essex  Ct.* 

Fay 

Fearless  Ct 

Lexington 

Lily 

Newhall  Ave 

Newhall  Ave 

Ocenn 

Otis 

Phillips  Ave 

Rogers  Ave.* 

Saratoga 


Location. 


Size. 


13i  ft.  N.  from  the  S.  line  of  Alien  ave. 

2i  ft.  W.  from  the  W.  line  of  Bay  View  ave. 
37i  ft.  W.  from  the  E.  line  of  Ashland  st. 

2  ft.  N.  from  the  N.  line  of  Summer  st 

IG  ft.  E.  from  the  W.  line  of  Barrett's  ct. 

11  ft.  N.  from  the  S.  line  of  Boston  st 

15  ft.  S.  from  the  X.  line  of  Blanchard  st. 

On  the  line  of  the  E.  line  of  Jackson  st 

lU  ft.  K.  from  the  W.  line  of  Brookline  ct. 

1  ft.  N.  from  tlie  N.  line  of  Brookline  st 

221  ft.  W.  from  the  E.  line  of  Brookline  ct. 

I  ft.  S.  from  the  S.  line  of  Timson  st 

13  ft.  E.  from  tlie  W.  line  of  Cahlwell  st. 

U  a.  S.  ft-om  the  S.  line  of  Norton  st 

15  ft.  W.  from  the  E.  line  of  (^hoate  st. 

1  ft.  N.  from  the  N.  line  of  Oakwood  ave.. .. 
9.5  ft.  N.  ftom  the  S.  line  of  Clifton  ave. 

On  the  line  of  the  W.  line  of  Jackson  st 

15  ft.  VV.  from  the  E.  line  of  Eastern  ave. 

1  ft.  N.  ft*om  the  N.  line  of  Essex  st 

16  ft.  S.  ft-om  the  N.  line  of  Endieott  st. 

On  the  line  of  the  W.  line  of  Washington  st. 
10  ft.  S.  from  the  N.  line  of  Endicott  st. 

1  ft.  E.  Worn  the  E.  line  of  Franklin  st 

l^.i  ft.  N.  U'.y.A  the  S.  line  of  Es.sex  st. 

lo-i  it.  E.  from  the  \V.  line  of  Cobnm  st 

8  ft.  E.  from  the  W.  line  of  Essex  ct. 

i  ft.  N.  from  the  N.  line  of  Essex  st 

17Jk  ft.  W.  from  the  E.  line  of  Fay  st. 

1  ft.  S.  from  the  S.  line  of  Western  ave 

20.J  ft.  E.  from  the  W.  line  of  Fearless  ct. 

U  ft.  N.  from  the  N.  line  of  Lewis  st 

14  ft.  N.  from  the  S.  line  of  Lexington  st. 

3  ft.  E.  from  the  K.  line  of  Chatham  st 

27  ft.  W.  from  the  E.  line  of  Lily  st. 

U  ft.  S.  from  the  S.  line  ol  Adams  st 

154  ft.  N.  from  the  S.  line  of  Newahll  ave. 

On  the  line  of  the  E.  line  of  Chatham  st 

16i  ft.  N.  from  the  S.  line  of  Newhall  ave. 

On  the  line  of  the  VV.  line  of  Cedar  Hill  ave. 
21  ft.  N.  from  the  S.  line  of  Ocean  st. 

51  ft.  W.  from  the  W.  line  of  Ocean  Cottage. 
U  ft.  S.  from  the  N.  line  of  Otis  st. 

2  ft.  W.  from  the  W.  line  of  Pendexter  st.. . . 
13  ft.  W.  from  the  E.  line  of  Phillips  ave. 

On  the  line  of  the  N.  line  of  Lewis  st 

17  ft.  N.  from  the  S.  line  of  Rogers  ave. 

10  ft.  W.  from  the  W.  line  of  High  Rock  ave. 
304  ft.  N.  from  the  S.  line  of  Saratoga  st. 


1  ft.  E.  from  thefi.  line  of  Chatham  st. 


6 
6 
6 
6 
4 
6 
4 
6 
6 
6 
6 
10 
4 
4 

6 


*  Gated  set  on  pipcB  previously  la)d. 
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TABLE    VIII— CONTINUED. 

GATES  SET  IN  COURTS  IN   1884. 


Court. 


Allen  Ct 

Blaine  Ave 

Cook  St * . . . 

Lamper's  Wharf. 

Locust  Place 

riiillips  Place.... 

Preston  Place 

Ridge w.iy  Ct 

River  St.  Ct 

Rogers  Place  . . . . 
Sherman  Ave.  . .. 
Walden  Place . . . . 

Ward  Place 

Wheeler  St 


Location. 


8  ft.  E.  from  the  W.  line  of  Allen  ct. 

On  the  line  of  the  S.  line  of  Collins  st 

7i  ft.  E.  from  the  W.  line  of  Blaine  ave. 

1  ft.  S.  ft*om  the  S.  line  of  Sachem  st •• 

17|  ft.  W.  from  the  E.  line  of  Cook  st. 

On  the  line  of  the  N.  line  of  Hollingsworth  at. 
9i  ft.  E.  from  the  E.  line  of  Laraper's  office. 

15 ft.  S.  from  the  S.  line  of  Lamper*s  office.. 
3  ft.  N.  ft-om  the  S.  line  of  Locust  pi. 

Ou  the  line  of  the  E.  line  of  Chestnut  st 

7  ft.  W.  from  the  E.  line  of  Phillips  pi. 

On  the  line  of  the  S.  line  of  Lewis  st 

a4i  ft.  from  the  E.  line  of  the  Savings  Bank. 

li  feet  N.  from  the  N.  line  of  Broad  st 

16  ft.  S.  from  the  N.  line  of  Ridgeway  ct. 

On  line  of  the  E.  line  of  Ridgeway  st 

5  ft.  N.  ft-om  the  S.  line  of  River  st.  ct. 

On  the  line  of  the  W.  line  of  Cooper  st 

44  ft.  W.  from  the  man-hole  to  sewer. 

7  ft.  S.  from  the  man-hole  to  sewer 

10  ft.  W.  from  the  E.  line  of  Sherman  avi-. 

On  the  line  of  the  N.  line  of  Tudor  st 

7h  ft.  E.  from  the  W.  line  of  Walden  pi. 

On  the  line  of  the  S.  line  of  Summer  st 

7  ft.  S.  from  the  N.  line  of  Ward  pi. 

On  the  line  of  the  E.  line  of  Chatham  st 

16i  ft.  S.  ft-om  the  N.  line  of  Wheeler  st. 

1  ft.  W.  from  the  W.  line  of  Church  St 


Size. 


2 
2 

li 
2 
2 

\h 
2 

H 
H 
ih 

2 

14 

2 

u 


CONNECTION  BETWEEN  BREED'S  AND  BIRCH  PONDS. 


Pumping  Station. 


Location. 


12i  ft.  W.  ft-om  the  W.  line  of  building. 
16  ft.  S.  ft-om  the  S.  line  of  Boston  st. 


Size. 


18 


Total  Gates  set  in  1884 40 

Total  Gates  set  previously 648 


Total  Gates  set  to  Dec.  81,  1884 588 
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4 

TABLE  IX, 

SHOWING  THE  NUMBER  AND  LOCATION  OF  HYDRANTS  SET  IN   1884. 


Street.  Location. 

Adams 120  feet  W.  fh>m  Lily  Street 

Allen  Aveuue 00  feet  W.  from  Bay  View  Avenue 

Allen  Avenue 626  feet  W.  from  Bay  View  Avenue 

Barrett's  Couit 846  feet  8.  firom  Boston  Street 

Columbia  Avenue 50  feet  E.  from  Eastern  Avenue 

Endlcott aoo  feet  W.  ft-om  Washington  Street 

Fay 486  feet  §.  from  Western  Avenue 

Fearless  Court 480  feet  N.  from  Lewis  Street 

Jefferson 4  feet  W.  from  Sheridan  Street 

Newhall  Avenue  220  feet  E.  from  Chatham  Street 

Pine  Grove  Avenue 240  feet  E.  from  Llnwood  Street 

Phillips  Avenue 410  feet  N.  from  Lewis  Street 

River 8  feet  E.  from  Cooper  Street 

River 451  feet  E.  from  Cooper  Street 

Saratoga 830  feet  E.  from  Chatham  Street 

Walter 14  feet  N.  ftrom  Blanchard  Street 

Western  Aveuue 10  ft.  W.  from  Fay  Street 


Number  of  Hydrants  set  in  1884 17 

Hydrant  at  Lily  Street,  comer  of  Adams,  discontinued 1 

16 
Hydrants  previously  set 627 

Number  of  Hydrants  set  to  Dec.  81,1884 v 648 
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TABLE  XL 


REPAIRS  OF  PIPES,   GATES  AND  HYDRANTS  IN   1884. 


Month. 


January  . . . 
February.. 

March 

April 

May 

June 

July 

August.... 
September. 
October.... 
Novi.mber  . 
December.. 


Size  of  Pipes. 

Size  of 

Gates. 

2 

•a 

16 

12 

U) 
1 

8 

1 

6 
2 

'^ 

2 
2 

4 
2 

1 

2 

u 

1 

1 

1 
1 

1 

2 

1 
2 

16 

12 

10 

8 

6 

4 

X 
2 

I 

2 

1 

1 

I 

3 
2 

2 
2 
4 

2 
3 

6 
1 
6 
4 
3 

1 

2 

3 
1 

1 

1 

1 

7 

8 

1 

1 

I 

2 

1 

1 

3 
4 

3 
3 

1 

1 

1 
11 

3 

1 

4 

9 

36 

31 

1 

1 

I 

4 

13 

17 
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ENTH  ANNUAL  REPORT 


LIG  WATER  BOARD 


CITY  OF  LYNN, 


For  the  Year  Ending  December  31,  1886. 


LTNlf,  MASS.: 

WOODBURY  8.  PRBNTISS. 
1886. 


\/  1DLA  Ph- 


FOURTEENTH  ANNUAL  REPORT 


PUBLIC  WATER  BOARD 


CITY  OF  LYNN, 


For  the  Year  Ending  December  31,  1885. 


LYNN,    MASS.  : 

^A/^OODBURY   S.    PRENTISS. 
1880. 


OFFICERS   FOR   1885. 


D.  H.  Sweets ER,  President ^ 
For  four  years. 

Thomas  B.  Newiiall, 

For  two  years. 

Nathan  D.  C.  Breed,* 

For  five  vears. 


Albert  A.  Davis, 

For  three  years. 

Amos  F.  Breed, 

For  one  year. 


Superintendent  and  Cierk^DA^iEL  Walden. 

Water  Registrar — Frank  McCulloigh. 

Pumping  Engineer — W.   II.  Messinger. 

Foreman  of  Piping — Edwin  Maxwell. 

Foreman  of  Services — George  Sanborn. 

Inspectors — WiNSLow  J.  Rowell,  Willis  L.  Snow,  J.  Frank  Pool. 


PUBLIC  WATER  BOARD  FOR  1880. 


D.   II.   SwEETSER,  President,  for  three  years. 
Thomas  B.   Newhall,  for  one  vear. 
Albert  A.  Davis,  for  two  years. 
Alfred  A.  Mower,  for  four  years. 
David  Knox,  for  five  vears. 


*  Died  March  i,  1S85.     Alfred  A.  M  >WfcK  elected  to  fill  the  uiie.xpired  tern 


ANNUAL  REPORT. 


Office  of  the  Public  Water  Board,  ) 
January  i8,  1886.  ) 

To  the  Honorahle  Mayor  and  the   City   Council  of  the   City 
of  Lynn : 

The  Public  Water  Board  herewith  present  their  fourteenth 
annual  report,  together  with  the  reports  of  the  Superintendent 
and  Water  Registrar. 

These  reports  contain  full  information  in  regard  to  the  condi- 
tion of  the  works  and  the  financial  standing  of  the  department, 
besides  carefully  prepared  tables  in  which  will  be  found  much 
interesting  and  useful  information. 

financial  condition. 

It  will  be  seen  that,  notwithstanding  the  material  reduction  in 
water  rates  the  past  year,  and  the  increase  in  the  interest  account, 
arising  from  the  large  sums  spent  on  the  new  supply,  the  depart- 
ment has  paid  all  expense  of  maintenance,  the  interest  on  the 
water  debt,  and  shows  a  surplus  of  $26,919.18  to  be  carried  to  the 
Water  Loan  Sinking  Fund. 

The  reduction  in  water  rates  took  effect  the  latter  part  of 
the  year,    after   half  of  the   collections    had   been   made  at  the 
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old  rates,  so  that  we  can  hardly  expect  that  our  next  finan- 
cial exhibit,  after  the  reduced  rates  have  been  in  operation  for  the 
full  year,  will  be  as  favorable;  yet  with  the  natural  increase  in 
consumers,  we  trust  that  the  surphis  earnings  will  continue  to  be 
sufficient  to  provide  for  the  necessary  requirements  of  the  Sink- 
ing Funds,  which,  by  legislative  enactment,  must  be  adequate  to 
pay  the  w^ater  loans  in  thirty  years  from  their  issue. 

This  result  will  be  likely  to  be  attained,  unless  we  have  serious 
competition  in  supplying  our  citizens  with  water,  from  a  private 
corporation,  which  has  already  entered  our  territory,  laid  water 
mains  in  our  streets,  and  diverted  several  thousands  of  dollars 
of  water  rates  from  this  department.  To  what  extent  we  shall  be 
called  upon  to  meet  this  competition  depends  upon  the  action  of 
the  legislature,  which  has  been  petitioned  by  the  City  Council  to 
so  amend  the  charter  of  the  Marblehead  Water  Co.,  that  it 
be  restrained  from  digging  up  our  streets  without  the  consent  of 
the  Board  of  Mayor  and  Aldermen. 

Under  the  authority  contained  in  the  water  act,  the  city  has 
constructed  works  for  supplying  our  citizens  with  water,  and  to 
pay  for  the  same  has  contracted  a  debt  of  more  than  $i,25o,cxx). 
The  interest  on  this  debt,  and  the  expense  of  maintenance,  must 
be  paid  ;  and  in  addition  the  legislature  requires  that  a  Sinking 
Fund  be  provided  for  that  will  pay  ofl'  the  debt  in  thirty  years. 
If  the  receipts  from  water  rates  are  insufficient  to  meet  these  re- 
quirements, they  must  be  met  by  an  appropriation  by  the  City 
Council.  In  other  words,  if  the  Marblehead  Water  Co.  sells 
water  in  Lynn  in  competition  with  this  department,  our  people 
will  be  obliged  to  put  their  hands  in  their  pockets  to  pay  for  the 
deficiency  which  this  competition  causes.  The  privileges  which 
the  Marblehead  Water  Co.  claims  under  its  charter,  to  dig 
up  our  streets  and  to  lay  its  pipes  anywhere  in  our  territory, 
would  seem  to  be  so  unjust  that  we  may  confidently  look  to  the 
legislature  to  right  the  injustice  when  it  is  properly  presentei). 
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COST   OF   THE   WORKS. 

ToUl  gross  cost  of  the  works  to  Jan.  i,  1885  .  $ii344>7i9  23 

Add  construction  account  for  1885           .         .  66,068  64 


Total  gross  cost  of  the  works  to  Jan.  1,  1886  $1,410,787  87 

Less  receipts  for  pipe  labor,  etc.     .        .         .        $51,613  79 
Less  premium  on  bonds  sold  .         .         .  9.750  00 

Less  income  in  excess  of  interest  payments 

and  cost  of  maintenance*     ....         147,403  94 

$208,767  73 


Total  net  cost  of  the  works,  Jan.  i,  1886     .  $1,202,020  14 

*This  amount  includes  no  appropriations  to  the  Water  Loan  Sinkinj^  Fund,  made  by  the 
City  Council,  or  earninfj^s  of  the  fund  since  it  was  established. 


.STORAGE    BASINS. 

The  order  of  the  City  Council  requiring  the  raising  of  Birch 
Pond  dam  has  been  executed.  By  the  raising  of  this  dam  the 
capacity  of  our  storage  basins  has  been  largely  increased,  and 
Birch  Pond  will  now  hold  nearly  40o,ock),ock)  gallons.  As  the 
level  of  Birch  and  Breed's  Ponds,  when  full,  are  now  the  same, 
they  can  be  treated  as  one  basin  ;  for  by  opening  the  gates  the 
water  will  flow  from  one  to  the  other.  As  we  have  previously 
stated,  the  raising  of  Birch  Pond  dam  is  not  to  supply  storj\ge  for 
the  water  which  flows  through  the  tunnel  from  Hawkes  and 
Penny  Brooks,  for  with  eight  feet  of  water  in  Birch  Pond  it  is  at  a 
level  with  the  water  in  the  canal ;  but  it  is  expected  that  these 
ponds  will  be  filled  with  water  from  their  own  water  sheds,  while 
the  brooks  are  furnishing  the  city's  consumption  ;  and  it  depends 
upon  the  length  of  time  the  brooks  will  furnish  the  supply 
whether  the  ponds  will  be  filled.  If  the  ponds  are  once  filled,  we 
hope  the  necessity  for  drawing  them  down,  as  they  have  been, 
will  not  again  exist.  When  we  are  compelled  to  draw  the  water 
down  in  the  basins  to  a  low  point,  and  in  many  caes  expose  the 
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bottom  of  the  pond,  it  cannot  be  expected  that  the  water  will 
be  satisfactory.  A  low  stage  of  the  water  in  the  ponds  in  the 
warm  season  of  the  year  tends  to  produce  the  vegetable  and  animal 
growths  that  contaminate  the  water.  With  the  dam  of  Birch  Pond 
raised  nine  feet  it  is  hoped  much  of  this  difficulty  will  be  avoided. 

OUR    NEW    SUPPLY. 

At  the  date  of  our  last  annual  report,  although  the  canal  and 
tunnel  for  conducting  the  water  from  Ilawkes  and  Penny  brooks 
were  completed,  it  was  too  early,  as  we  then  stated,  to  fully  de- 
termine the  comparative  value  of  this  method  of  utilizing  the 
waters  from  these  vsourccs.  The  experience  of  the  past  year  has 
shown  that  the  quantity  of  water  which  the  brooks  can  furnish 
is  sufficient  to  meet  all  the  demands  of  the  city  for  many  years  to 
come,  if  it  can  be  properly  stored.  The  rainfall  last  year  was 
45.01  inches,  and  the  quantity  that  could  have  been  collected  with 
adequate  storage  was  49%,  giving  as  the  yield  of  these  sources 
1,382,680,679  gallons;  but  with  no  storage,  all  that  could  be 
made  available  was  the  city's  consumption  from  day  to  day  while 
the  brooks  were  running,  which  amounted  last  year  to  357,430,- 
000  gallons,  about  half  of  the  city's  consumption.  This  shows 
conclusively  that  without  storage  there  would  have  been  a  waste 
of  over  1,000,000,000  gallons ;  and  this  quantity  was  wasted,  ex- 
cept about  50,000,000  gallons  stored  in  Birch  Pond,  which  last 
year  was  drawn  off  in  order  to  raise  the  dam,  and  was  nearly 
empty  when  the  brooks  commenced  running,  enabling  us  to  save 
some  water  below  the  eight  feet  level ;  but  as  the  conditions  in 
regard  to  Birch  Pond  last  year  will  not  be  likely  to  soon  occur 
again,  we  can  regard  this  saving  of  the  50,000,000  gallons  as  ex- 
ceptional. 

With  the  present  consumption  of  water  we  may  aftbrd  to  let 
this  large  quantity  run  to  waste ;  but  if  the  city  grows  in 
tlie  future  as  it  has  in  tiie  past,  it  will  soon  be  found  necessary  to 
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construct  storage  basins  in  order  to  save  part  of  the  water  that  is 
now  wasted. 


NEW    STREET    MAINS. 

Tlie  City  Council  have,  in  some  cases,  contrary  to  the  recom- 
mendation of  the  Board,  ordered  water  pipes  laid  in  streets 
where  the  income  was  entirely  inadequate  to  warrant  the  large 
outlay,  and  where  the  streets  were  not  in  condition  to  properly 
lay  the  pipes,  the  streets  being  merely  laid  out  on  paper  with  no 
attempt  having  been  made  to  construct  or  grade  them,  except  to 
cut  off  the  trees  and  bushes.  In  such  cases  much  of  the  work  of 
pipe  laying  has  to  be  done  over  again  whenever  the  streets  are 
properly  constructed  and  put  to  grade. 

When  applications  for  water  pipes  are-  referred  to  the  Water 
Board,  careful  estimates  are  made  of  the  cost  and  of  the  probable 
income  for  the  use  of  water,  and  in  all  cases  where  the  income  is 
found  to  be  five  per  cent,  on  the  cost,  recommendation  is  made 
that  the  pipes  be  laid,  relying  upon  the  future  growth  of  the 
localit}'  to  furnish  some  compensation  for  the  water  supplied. 
This  rule,  if  followed,  would  seem  to  be  a  just  one  for  taxpayers 
and  water  takers,  as  well  as  a  liberal  one  for  the  residents  on  the 
new  streets  desiring  water.  The  Cit}'  Council,  without  any  ap- 
parent investigation,  and  without  heeding  the  recommendations 
of  the  Water  Board,  have  in  some  instances  ordered  that  streets 
be  piped  when  the  income  would  not  be  2%  on  the  cost,  and  in 
one  case  an  order  for  laying  pipes  was  passed  which  would  have 
involved  an  expense  of  several  tliousand  dollars,  where  it  was 
found  that  it  would  be  impossible  to  carry  out  the  order  without 
trespassing  upon  private  property  and  laying  pipes  through 
streets  not  named  in  the  order,  while  by  delaying  the  work  until 
another  season  much  of  the  expense  might  be  saved  by  connect- 
ing with  the  high  service  to  be  laid  in  the  Highlands. 
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These  matters  should  be  left  to  the  Water  Board.  The  facts 
are  in  their  possession  and  it  should  be  for  them  to  determine 
whether  the  petitions  of  applicants  for  water  should  be  granted. 

We  would  therefore  recommend  that  the  matter  of  deciding 
where  pipes  should  be  laid  be  left  in  the  hands  of  the  Water 
Board,  and  that  an  order  be  passed  by  the  City  Council  authoriz- 
ing the  Board  to  lay  pipes  wherever  in  their  judgment  it  may  be 
deemed  for  the  best  interest  of  the  city. 

LAND    DAMAGES. 

The  construction  of  the  tunnel  and  canal  to  convey  the  waters 
of  Hawkes  and  Penny  Brooks,  involved  the  taking  of  twenty  par- 
cels of  land  belonging  to  eleven  difterent  owners.  After  more 
than  a  year  had  elapsed,  the  City  Council  having  made  no  prog- 
ress towards  a  settlement  with  the  owners,  passed  an  order 
authorizing  the  Water  Board  to  settle  all  these  claims  for  land  and 
land  damages.  The  Water  Board  believing  it  to  be  for  the  in- 
terest of  all  parties  to  settle  with  the  claimants  when  it  could  be 
done  at  a  fair  price,  rather  than  have  recourse  to  the  courts,  have 
devoted  much  time  to  the  matter  and  have  eftected  a  settlement 
with  the  owners  of  nine  of  the  parcels  of  land  taken,  and  satisfac- 
tory arrangements  will  probably  soon  be  arrived  at  with  others. 

The  claims  of  the  owners  of  the  land  flowed  by  the  raising  of 
Birch  Pond  dam,  seven  in  number,  have  been  settled  with  one 
exception,  and  we  think  but  few  suits  will  be  brought  against  the 
city  on  account  of  land  claims. 

HIGH    SERVICE. 

Constant  complaints  were  heard  last  year  of  the  lack  of  water 
supply  for  those  residing  in  the  higher  part  of  the  Highland 
district. 

The  increase  of  consumption  throughout  the  city  caused  such 
a  draught  upon  the  pipes  during  parts  of  the  day  that  the  head 
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was  insufficient  to  give  to  the  water  takers  in  the  Highlands  suf- 
ficient head  for  hose  and  hydrant  service,  and  in  some  cases  they 
were  put  to  much  inconvenience  for  water  for  domestic  use.  To 
remedy  this  difficulty  it  was  decided  to  lay  a  new  12-inch  main 
direct  to.  the  Highlands  from  the  reservoir,  which  will  be  discon- 
nected from  the  other  sections  of  the  city.  The  pipe  has  been 
purchased,  the  route  laid  out,  and  work  will  be  commenced  as 
soon  as  the  season  permits.  This  will  give  the  residents  of  this 
locality  all  the  head  they  will  need  for  some  years  to  come  ;  but  as 
this  district  becomes  more  densely  populated  it  may  be  found 
necessary  to  erect  a  stand  pipe  upon  the  top  of  Pine  Hill  to  be 
connected  with  this  new  main.  This  will  furnish  an  additional 
head  of  about  50  feet,  sufficient  for  the  most  elevated  portions  of 
the  Highland  district. 

For  the  Public  Water  Board, 

D.   H.   SwEETSER,   President, 


Report  of  the  Water  Registrar. 


D.  H.  Sweet ser^  Esq.^   President  Public  Water  Board: 

Sir  :  In  compliance  with  the  City  Ordinance,  I  take  pleasure 
in  presenting  herewith  the  Report  of  the  Water  Registrar  for  the 
year  ending  Dec.  31,  1885  : 

SERVICES. 

Whole  number  of  services,  Jan.  i,  1885,  6,505  ;  new  services 
put  in  during  the  year,  414;  total  number  Jan.  i,  1886,6,919. 
New  services  let  on  during  the  year,  422  ;  services  shut  off  during 
the  year  for  non-payment,  75  ;  services  let  on  by  payment  of  rates 
and  fines,  57  ;  services  let  on  for  other  parties  by  change  of  own- 
ership or  occupancy,  16  ;  shut  off  by  request  or  for  vacancy,  208  ; 
let  on  premises  re-occupied,  144  ;  services  discontinued  during  the 
year,  6.  Services  put  in  at  East  Saugus  during  the  year,  6  ;  mak- 
ing the  whole  number  Jan.  i,  1886,  69.  Services  put  in  at 
Swampscott  during  the  year,  36  ;  making  the  whole  number  Jan. 
I,  1886,  51. 

The  ratio  of  increase  yearly  in  the  number  of  services  for  the 
past  ten  years  is  as  follows : 


1876  . 

6.54  per  cent. 

1881  . 

.  10.25  per  cent 

1877  . 

7.60  "   '' 

1882  . 

9.92  "   '' 

1878  . 

6.14  ''   '' 

1883  . 

.  10.80  ''   '' 

1879  . 

6.04  "  '' 

1884  . 

8.62  ''   *' 

1880   . 

8.75  ''   '* 

1885  • 

.   6.36  "   '* 
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RECEIPTS    FOR    THE    YEAR    1885. 

For  the  use  of  water  for  all  purposes $110,033  20 

For  wood 153  71 

For  rent,  grass,  fruit,  etc 55  86 

For  seal  locks 5  00 

For  fines,  shutting  of  and  letting  on 11400 

For  summons 177  90 

For  extra  pipe,  labor,  etc 4«247  56 

$114,787  23 

The  whole  amount  of  which,  less  the  amount  refunded  to  sev- 
eral parties,  has  been  paid  into  the  city  treasury,  and  the  Treas- 
urer's receipts  taken  therefor. 

There  is  due  and  uncollected  on  ordinary  water  rates    .         .  $1,145  81 

Meter  rates 3i592  69 

Extra  pipe  account 378  59 

EXPENDITURES    FOR    THE    YEAR    1 885. 
MAINTENANCE. 

Salaries  and  office  expenses     .......  $5,100  81 

Repairs  on  services 2.894  36 

Repairs  on  mains,  hydrants  and  gates 2,319  60 

Repairs  on  meters    .........  376  10 

Repairs  on  engine-house 112  75 

Repairs  on  engines  and  boilers 227  83 

Repairs  and  labor  on  tubular  wells 37  78 

Stable  and  workshop i)559  38 

Pumping,  wages,  coal,  oil,  etc.        ......  5j388  31 

Breed's  Pond 37  31 

Birch  Pond 28  25 

New  Supply 932  36 

Reservoir 36  70 

Damages 277  07 

Total  Maintenance $19,328  61 
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CONSTRUCTION. 


Mains,  hydrants  and  gates 

Services  and  court  mains 

Meters 

Engine-house 

Reservoir  . 

Birch  Pond 

New  Supply 

Birch  Pond  dam 


Total  Construction 


$i4»785 

82 

10,368 

26 

645 

00 

16 

25 

99 

19 

3 

00 

4»288 

24 

35^862  88 

$66,068  64 

COMPARATIVE    STATEMENT   OF    REVENUE    FOR    1885. 


Amount  due  and  uncollected  January  i,  1886 
Amount  collected  for  the  year 


Deduct  amount  due  Jan.  i,  1885 


$4,738  53 
110,517  67 

$115,256  20 
5.167  09 

$110,089  ^i 


Revenue  for  1884 $114,903  86 

Revenue  for  1885 110,089  11 


Decrease  of  revenue  for  1885 


$4,814  75 


STATEMENT    OF    INTEREST,    MAINTENANCE    AND    REVENUE 
FOR    1885. 

Revenue  for  1885 $110,089  11 

Interest $64,087  87 

Maintenance 19.328  61 

83,416  48 


Excess  of  revenue  over  interest  and  maintenance 


$26,572  63 
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By  the  above  statement  is  shown  a  deficiency  in  the  receipts  of 
1885  as  compared  with  the  year  18S4,  caused  by  the  reductions  in 
water  rates  and  the  appropriation  by  the  City  Council  for  hydrant 
service. 

The   reduction    on  the   October   assessment   of  water  rates 

amounted  to $9^761  45 

The  reduction  in  hydrant  appropriation  ....  2,000  00 

Total $11,761  45 

Revenue  for  1885 110,089  n 

$121,850  56 
Revenue  for  1884 'i4»903  86 

$6,946  70 
This  hitter  amount  would  have  been  the  increase  in  the  revenue 
but  for  the  reductions  above  referred  to. 

Following  will  be  found  the  usual  tables  exhibiting  the  num- 
ber of  dwellings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kinds  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc.,  etc. 

Appended,  also,  is  a  detailed  statement  of  the  cost  of  the  New 
Supply. 

Respectfully  submitted, 

Frank  McCullough, 

Water  Registrar, 
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TABLE 


SHOWING   THE  NUMBER  OF  DWELLINGS,  FAMILIES,  STORES,  FACTORIES, 
ETC.,  SUPPLIED  WITH  CITY  WATER. 


Dwellings         .... 

Families 

Boarding-houses 

Hotels 

Stores  and  shops 

Offices 

Restaurants  and  Saloons 

Subles 

Stationary  engines  . 

City  fire  engine-houses   . 

School-houses 

Churches  .... 

Factories 

Public  halls  and  buildings 
Printing  offices 
Greenhouses    .... 
Bakeries  .... 

Barber  shops  .... 
Planing  mills  .... 
Machine  and  blacksmith  shops 

Markets 

Banks       

Photographers 

Public  and  drinking  fountains 

Motors 

I^aundries  .... 
Reservoir         .... 

Foundry 

Private  fountains 

Gas  works        .... 

Steam  heating  works 

Old  Ladies'  Home  . 

City  Hall  .... 

City  Hospital  .... 

Almshouse       .... 

Children's  Home     . 

Post  Office       .... 

Hand-hose       .... 

Railroads  .... 

Fire'hydrants  .... 


1884 


6,041 

8,995 

126 

12 

560 

191 

124 

527 

115 

4 

31 

17 


9 
33 

9 
21 

4 
14 
8 
6 
8 
8 
10 
7 
4 
I 

17 
2 


1885 


1,587 

3 

543 


6.505 
9.675 
144 
19 
590 
192 
127 

532 
122 

4 

30 

22 

161 

20 

9 
33 

9 
23 

5 
15 

8 

6 

8 

9 
xo 

5 
4 
I 
18 
2 
I 
I 
I 
I 
I 
I 

1,858 

3 

557 


Increase 


464 

680 

18 

7 

30 

I 

3 

5 

7 


271 
14 
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STATEMENT 


SHOWING  THE  CLASS  OF  PREMISES  TO  WHICH  METERS  ARE  ATTACHED. 


Bath-rooms  . 

Brewery 

Brick-yards  . 

City  stable    . 

Dwellings 

Elevators 

Engines 

Factories 

Fire  engine-houses 

Foundries 


^     %  '  % 


'1V4 


Gas  works     . 

Halls  and  buildings 

Hotels  . 

Laundries 

Livery  Stables 

Medical  Laboratory 

Printing  office 

Railroads 

Saloons 

Tugs  and  vessels  . 

Churches 

Motors 


15! 


2 
I 
I 
5 

I, 

I' 


i»^ 


31J  71 


70     6 


Total 


1 

t 

1 
I 
I 
37 
93 
2 
I 
2 

x6 
5 


5 
8 
I 

I 
II 

I 
I 
I 


192 


STATEMENT 


SHOWING    THE   NUMBER    AND    KIND   OF    FIXTURES    CONTAINED    WITHIN  THE 
PREMISES  OF  WATER  TAKERS  DEC.  3I,   1885,  COMPARED  WITH 
THE  PREVIOUS  YEAR. 


KIND  OV  FIXTURES. 


Faucets 
Bath  tubs     . 
Water  closets 
Urinals 
Hand  hose  . 
Steam  heaters 


ISS4. 

I88S. 

Increase. 

14.195 

15.238 

1,043 

928 

1.073 

145 

2,815 

3.216 

401 

179 

197 

18 

1,587 

1.858 

271 

~ 

21 

21 
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STATEMENT 


SHOWING  THE  YEARLY  REVENUE  OF  THE  DEPARTMENT  SINCE  THE  FIRST 
INTRODUCTION  OF  WATER  INTO  THE  CITY  IN  1871. 


From  October  i,  1871,  to  January  i,  1872 
From  January  i,  1872,  to  January  i,  1873 
From  January  i,  1873,  to  January  i,  1874 
From  January  i,  1874,  to  January  i,  1875 
From  January  i,  1875,  to  January  i,  1876 
From  January  i,  1876,  to  January  i,  1877 
From  January  i,  1877,  to  January  i,  1878 
From  January  i,  1878,  to  January  i,  1879 
From  January  i,  1879,  to  January  i,  1880 
From  January  i»  1880,  to  January  i,  1881 
From  January  i,  1881,  to  January  i,  1882 
From  January  i,  1882,  to  January  i,  1883 
From  January  i,  1883,  to  January  i,  1884 
From  January  i,  1884,  to  January  i,  1885 
From  January  1,  1885,  to  January  i,  1886 

Total 


$8,989  00 
27,568  16 
47,992  61 
53»545  61 
5^1.553  26 
60,867  12 
64,002  50 
67^570  14 
73»949  80 
79»635  I-! 
80,967  76 

94*419  52 

98,893  54 

114,903  86 

110,089  II 

$i»o35»947  " 
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DETAILED    STATEMENT    SHOWING    COST    OF   WORKS 
TO  JAN.    I,    1886. 


Breed's  Pond  and  land 

Birch  Pond  and  land 

Pipe  conduit  and  right  of  way 

Reservoir  and  land 

Force  main  and  land  . 

Engine-house  and  land 

Engines  and  boilers    . 

Mains,  hydrants  and  gates 

Services  and  court  mains 

Meters 

Workshop  and  stable 

Engineering 

Tubular  wells     . 

New  supply 


Less  amount  received  for  extra  pipe,  labor,  etc. 


Total  net  cost  to  date 


$37,814  51 
81,736  20 

43.785  98 

131.581  49 

24,614  00 

56.493  13 

71,998  00 

579,925  96 

167,429  93 

7,609  83 

1.785  99 

8,564  99 

7,317  79 

123,465  82 


-$1,344,12363 
51.613  79 

$1,292,509  83 


CONSTRUCTION    NEW    SUPPLY. 

Engineering $5»43-2  24 

Tunnel 38,075  21 

Canal 27,221   12 

Pipe  through  Birch  Pond          ....  43,116  46 

Gate  houses  and  gates 4,580  28 

Screen  chamber  and  house        .         .         .         .  1,101   10 

Land  and  damages  to  Jan.  i,  1886    .         .         .  3»939  41 

Total 


$123,465  82 


REPORT  OF  THE  SUPERINTENDENT. 


D.  H.  Sweet ser^  Esq.^  President  of  the  Public  Water  Board: 

Sir  ; — In  compliance  with  the  city  ordinance  I  respectfully  sub- 
mit, herewith,  the  annual  report  of  the  Superintendent  for  the 
year  1885  : 

NEW   SUPPLY. 

At  the  beginning  of  the  year  all  the  water  for  the  supply 
of  the  city  was  taken  from  the  New  Supply,  but  during  the  latter 
part  of  January,  the  most  of  February  and  the  ^rly  part  of 
March  the  supply  was  insufficient  for  the  daily  consumption  of 
the  city,  and  the  deficiency  was  made  up  by  drawing  from 
Breed's  Pond.  The  difficulty  of  obtaining  a  full  supply  from 
that  source  during  the  winter  arises  from  the  fact  that  in  very 
cold  weather  all  the  small  streams  are  frozen  up  and  only  a  par- 
tial supply  reaches  the  Canal  while  the  frost  continues.  As  the 
spring  approached  and  thaws  commenced,  there  was  a  large  sur- 
plus of  water  which  could  not  be  utilized,  the  brooks  at  times 
running  at  the  rate  of  ten  or  twelve  millions  of  gallons  in  twenty- 
four  hours ;  all  that  could  be  saved  of  this  large  flow  was  an 
amount  sufficient  for  the  daily  consumption  of  the  city,  and  the 
rest  flowed  to  Saugus  River.  From  the  7th  of  March  to  the  8th 
of  June  the  Canal  furnished  the  full  supply  to  the  city  ;  soon  after 
that  the  supply  was  so  small  that  its  further  use  was  abandoned 
for  the  summer.  The  early  and  abundant  fall  rains  enabled  us  to 
commence  its  use  again  the  first  of  November  —  six  weeks  earlier 
than  last  year,  and  most  of  the  water  used  by  the  city  since  that 
time   has  been   furnished   from    the    New   Supply.      The   total 
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amount  used  direct  from  the  Canal  during  the  year  has  been 
357,430,001  gallons,  in  addition  to  which  about  52,000,000  gal- 
lons have  been  stored  in  Birch  Pond,  that  came  from  that  source. 
During  the  summer  the  Canal  has  been  cleaned  out,  and  all  neces- 
sary repairs  made  to  the  embankments,  flumes  and  overflows,  and 
the  Tunnel  has  been  examined  and  found  to  be  in  good  condition. 
The  gates  at  the  upper  gate-house  were  found  to  leak  badly,  and 
the  two  most  important  ones  have  been  taken  out  and  replaced 
with  cast  iron,  which,  up  to  the  present  time,  are  tight  and  answer 
all  the  requirements. 

PONDS. 

As  soon  as  the  season  would  permit,  work  was  commenced 
upon  raising  the  dam  at  Birch  Pond.  Under  the  supervision  of 
George  H.  Bishop,  civil  engineer,  the  work  has  been  carried  to  a 
successful  completion,  with  all  the  dispatch  the  nature  of  the 
work  would  allow  ;  and  it  has  been  done  in  a  substantial  and 
thorough  manner.  The  necessity  of  utilizing  all  the  water 
in  the  pond  for  the  use  of  the  city  it  was  possible  to  do  be- 
fore drawing  the  water  ofl^,  delayed  the  puddling,  somewhat,  of 
that  portion  of  the  dam  parallel  to  the  road,  but  the  mild  weather 
of  the  fall  has  enabled  the  dam  to  be  finished  and  loamed,  with 
the  exception  of  setting  a  part  of  the  curb-stones,  which  could 
not  be  procured  in  season,  and  some  blasting  in  the  ledge  for  the 
waste- way. 

The  dam  has  been  raised  to  a  level  with  the  dam  at  Breed's 
Pond  (about  nine  feet),  and  the  pond  when  full  will  have  a 
depth  of  21  feet  9  inches  at  the  dam,  and  a  capacity  of  about 
389,000,000  gallons.  Raising  the  dam  to  its  present  height  made 
it  necessary  to  raise  the  road  at  the  upper  end  of  the  pond  from 
one  to  seven  feet,  for  a  distance  of  nearly  half  a  mile,  requiring 
a  large  amount  of  material  and  labor.  This  was  all  done  and  the 
road  properly  fenced,  without  materially  discommoding  the  public 
travel. 
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The  twenty-four-inch  pipe  through  the  dam,  which  has  been 
used  as  a  waste-pipe,  had  to  be  extended  thirty-six  feet,  on 
account  of  the  necessary  widening  of  the  base  of  the  dam. 
This  was  afterward  extended  206  feet  to  the  culvert  at  the  road, 
by  using  the  thirty-inch  pipe  on  hand,  left  from  the  pipe  laid 
through  Birch  Pond,  by  doing  which  the  unsightly  piece  of  swamp 
between  the  base  of  the  dam  and  the  road  can  be  filled  and  graded, 
and  the  pipe  left  ready  to  be  extended  to  the  Pumping  Station 
whenever  the  necessities  of  the  city  shall  require  a  second  conduit. 

In  the  spring  the  outside  slope  of  the  dam  will  require  to  be 
sown  with  grass  seed,  and  a  fence  erected  to  preserve  the  slopes 
from  being  destroyed  by  cattle ;  also  some  grading  done  between 
the  dam  and  the  road,  the  balance  of  the  curbing  set  and  the 
waste-way  finished. 

The  middle  of  August  we  commenced  to  draw  the  water  from 
the  pond,  in  order  to  put  in  the  foundation  for  the  enlargement  of 
the  gate  chamber  and  the  necessary  puddle  in  the  dam.  On  the 
first  of  October  the  gates  were  closed  and  the  filling  of  the  pond 
again  commenced. 

Breed's  Pond  is  in  good  condition  ;  it  has  not  required  much 
expenditure  this  year  and  probably  will  riot  for  several  years  to 
come. 

Owing  to  the  abundant  fall  rains  the  ponds  have  filled  rapidly, 
and  now  contain  more  water  than  ever  before  at  this  season  of  the 
year,  giving  promise  of  a  full  and  abundant  supply  for  the  com- 
ing year.  Breed's  Pond  now  contains  seventeen  feet  ten  inches, 
and  Birch  Pond  eleven  feet  eleven  inches 

The  water  from  all  our  sources  during  the  past  year  has  been 
of  excellent  quality  and  great  purity,  as  may  be  seen  from  the  fol- 
lowing analysis  made  by  Chase  Palmer,  Ph.  D.,  Chemist  in  the 
State  Normal  School  at  Salem  : 
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PARTS  PER   100,000. 


April  9. 
*t 

•  Maj  30. 

it 
Sept.  17. 


Breed's  Pond  .  .  . 
Birch  Pond.  .  .  . 
Canal  (HawkesBr'k) 
Breed's  Pond  .  .  . 
Birch  Pond .... 

Canal 

Breed's  Pond   .     .     . 


TOTAL 

FREE 

SOLIDS. 

AMMONIA. 

5-9 

0.0052 

5-2 

0.0140 

5-0 

0.0050 

5-0 

0.0052 

5-2 

0.0080 

5.7 

0.0080 

4.3 

Trace. 

ALB'MINOID 
AMMONIA. 


0.024 
0.026 
0.020 
0.021 
0.023 
0.026 
0.0X85 


HARDNKSS. 


nottak'n. 


0.25 
0.28 
0.56 
0.6 


For  the  analysis  made  May  30,  Mr.  Palmer  says:  "Some 
improvement  has  occurred  in  the  pond  waters  since  my  last 
examination.  This  is  due  to  their  long  storage  during  the  spring. 
Lynn  is  very  fortunate  in  having  a  service  water  of  excellent 
quality.  It  is  commendable  not  only  as  a  pure  drinking  water, 
but  its  softness  also  renders  it  desirable  for  general  domestic  use. 

Respectfully, 

Chase  Palmer. 

The  rainfall  for  the  year  has  been  45.01  inches.  The  yield  of 
the  water  shed  draining  into  Breed's  and  Birch  Ponds,  exclusive 
of  the  water  surface,  has  been  530,815,418  gallons,  equal  to  49.19 
per  cent,  of  the  rainfall. 

Assuming  the  same  percentage  for  the  yield  from  the  water  shed 
of  the  New  Supply,  the  amount  would  have  been  1,382,680,679 
gallons  from  that  source,  a  quantity  sufficient,  when  fully  utilized, 
to  supply  the  city  for  many  years  to  come. 

The  consumption  for  the  year  has  been  700,989,445  gallons,  an 
average  of  1,920,519  gallons  per  day,  an  increase  of  10.43  P^'* 
cent,  over  the  consumption  of  1884. 

TUBULAR    WELLS. 

The  Tubular  Wells  have  not  been  in  use  for  the  year.  The 
boiler  and  pump  have  been  cleaned  and  kept  in  order  ready  for 
use  in  case  of  necessity. 
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RESERVOIR. 

The  road  and  walk  around  the  Resen^oir  have  been  cleaned  as 
usual,  and  the  woodwork  of.  the  gate-house,  bridge  and  steps 
has  been  painted.  The  paving  of  the  inside  slope  remains  the 
same  as  at  last  report.  The  pipe  connections,  gates,  etc.,  are  in 
good  condition. 

PUMPING    STATION. 

The  buildings  have  required  but  slight  repairs  during  the  past 
year,  and  are  all  in  good  condition.  Drain  pipes  have  been  laid 
to  take  the  water  from  the  roof  away  from  the  building.  The 
boilers  are  reported,  by  the  inspector  of  the  Hartford  Insurance 
Co.,  to  be  in  good  order.  The  settings  will  require  some  repairs 
soon.  Both  engines  are  in  good  order  ;  the  Dean  engine  has  not 
been  run  during  the  year,  but  is  kept  ready  to  start  up  at  short 
notice.  The  Leavitt  engine  has  done  all  the  pumping  for  the 
year,  and  has  fully  sustained  its  previous  reputation  for  economy 
of  fuel.  It  has  made  3i75599o6  revolutions  during  the  year, 
pumped  700,664,264  gallons  into  the  reservoir,  used  1,022,650 
pounds  of  coal,  pumped  an  average  of  1,135.62  gallons  one  hun- 
dred feet  high  for  each  pound  of  coal  consumed,  and  has  made  an 
average  duty  for  the  year  of  98,605,737  feet  pounds. 

PIPES. 

During  the  past  year  there  has  been  the  usual  number  of  leaks 
upon  cement  pipes.  Qiiite  a  number  of  them  have  been  caused  by 
pick  holes,  made  in  excavating  for  sewers  and  sewer  connections ; 
but  the  worst  bursts  that  have  taken  place  have  generally  been 
w^here  the  pipe  has  been  damaged  in  previous  years  by  excava- 
tions, and  has  been  covered  up  without  giving  any  notice  of  the 
injury,  so  that  it  could  be  repaired  at  the  time  it  was  done  ;  in 
other  cases,  probably  the  larger  portion,  the  fault  is  from  careless- 
ness in  laying  the  pipe,  either  in  not  using  a  sufficient  quantity  of 
cement  in  covering  the  pipe,  or  injuring  the  cement  while  it  is 
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green,  in  backfilling  the  trenches.  In  either  case  the  water  gets 
access  to  the  pipe,  causing  it  to  rust,  and  it  is  only  a  question 
of  time  when  a  burst  will  take  place.  In  making  connections 
with  new  streets  in  places  where  the  pipe  has  been  undisturbed 
it  is  found  as  perfect  as  w  lien  it  was  first  laid,  and  in  making 
about  7,000  service  connections  there  has  only  one  piece  of  pipe 
been  found  which  had  to  be  taken  out.  Since  1875  all  the  pipe 
has  been  laid  by  the  department,  and  the  work  has  been  done  by 
the  day  and  more  care  used,  and  not  one  piece  of  pipe  laid  since 
that  time  has  burst.  Of  course  there  have  been  joint  leaks,  and 
plugs  have  blown  out,  which  is  liable  to  occur  on  all  pipes,  but 
there  has  been  no  break  in  the  pipe  itself.  This  year  nearly  all 
the  pipe  that  has  been  laid  is  of  cast  iron.  There  has  been  laid 
5,823.8  feet  of  six-inch  pipe  and  2,554.4  feet  of  four-inch  pipe  in 
twenty-three  different  streets ;  1 1336.3  feet  of  smaller  sizes  have 
been  laid  in  courts  as  mains.  Pipes  hsve  been  extended  in  the 
Cemetery  to  the  new  Soldiers'  Lot  and  also  to  the  top  of  Mt. 
Dearborn;  146  feet  of  four-inch  and  1,333  feet  of  smaller  sizes 
have  been  laid,  making  a  total  extension  for  the  year  of  10,747.5 
feet,  not  including  the  pipe  laid  below  the  dam  at  Birch  Pond. 
Twenty-one  gates  of  various  sizes  have  been  set,  in  connection 
with  new  work,  and  one  gate  set  on  old  pipe.  Thirteen  hy- 
drants have  been  set  on  streets  where  new  pipe  is  laid,  and  one 
hydrant  set  on  a  street  where  the  pipe  has  been  laid  some  years. 

Four  hundred  and  fourteen  services  have  been  put  in  in  the  city, 
of  an  aggregate  length  of  18,884.4  feet,  making  the  total  length 
of  trench  opened,  5  miles  3,232  feet.  In  trenching  for  pipes 
1,136  feet  of  ledge  have  been  excavated. 

July  8,  a  contract  was  made  with  the  town  of  Swampscott  to 
furnish  the  inhabitants  of  that  town  with  water  for  domestic  and 
other  purposes  ;  since  then  we  have  put  in  thirty-six  new  services, 
at  the  expense  of  those  ordering  the  same.  Six  new  services 
have  been  put  in  in  East  Saugus  upon   the  same  terms.     The 
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number  of  sei vices  connected  with  these  works  in  Swampscott  is 
fifty-one,  and  in  East  Saugus  there  are  sixty-nine. 

During  the  year  twenty-two  new  meters  have  been  set,  thirty- 
eight  have  been  taken  out,  cleaned,  repaired  and  reset,  and  eight 
have  been  discontinued. 

Twenty-eight  services  have  been  lowered  to  prevent  freezing ; 
fifteen  new  stops  and  wastes  and  fourteen  new  lead  connections 
have  been  put  in  to  replace  broken  ones ;  one  hundred  and  ninety- 
two  corporations  that  had  become  filled  up  with  rust  have  been  dug 
up  and  drilled  out ;  four  hundred  and  forty-five  iron  stop-boxes 
have  been  set  to  replace  decayed  wooden  ones ;  one  hundred  and 
nine  leaks  on  main  and  service  pipes  have  been  repaired ;  six  hy- 
drants that  were  broken  have  been  taken  out  and  new  hydrants  set 
in  their  places ;  fifteen  hydrants  have  been  repaired ;  twenty- 
five  gate  boxes  and  three  meter  boxes  found  decayed  have  been 
replaced  with  new  ones. 

Six  new  drinking  fountains  for  horses,  of  the  constant  running 
pipe  variety  have  been  set,  and  one  has  been  changed  to  a  new 
location. 

October  27,  1885,  an  order  was  passed  by  the  City  Council  for  an 
independent  pipe,  to  be  laid  from  the  Reservoir  to  the  Highlands, 
for  the  separate  supply  of  the  Highland  district.  In  pursuance  of 
this  order  the  board  has  contracted  for  the  pipe,  to  be  delivered 
in  the  early  spring,  and  the  same  will  be  laid  during  the  coming 
season.  For  details  of  the  pipe  laid  and  gates  and  hydrants  set, 
the  work  performed  by  the  Leavitt  engine,  monthly  consumption, 
rainfall,  etc.,  please  see  the  annexed  tables. 

Respectfully  submitted, 

Daniel  Walden, 

Superintendent, 
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TABLE  II. 


SHOWING    THE   CONSUMPTION   OF   WATER   FOR  THE   YEAR   ENDING 
DECEMBER  3I,    1 885. 


January 
February 
March 
April 
May  . 
June  . 

July  • 

August 
September 
October  . 
November 
December 


I  55*881,302 
I  57 '574*832 
60,266,103 
53.163,527 
55,221,745 
63776,494 
68,773.249 
63.933.877 
59.374.366 

54.565.355 
52,149.674 
56,308,921 


1,802,623 
2,056,244 
1 ,944,068 
1,772,117 

1.781,347 
2,125,883 
2,218,492 
2,062,383 

1.979.145 
1,760,173 
1,738,322 
1,816,417 


156,932 
253,621 


9.230 

344.536 

92,609 


78,095 


45-0 

513 

112,176 

48.5 

171.951 

43-9 

44.1 

52.7 

54-4 

156,109 

^0.6 

83.238 

48.6 

218,972 

43-2 

21,851 

42.6 

44.6 

39-3 
44.8 
42.4 
38.6 
38.8 
46.3 
48.4 
44-9 
42.6 

37-9 
37-4 
39- 1 


Totals  and-Av 
erag-es . 


700,989,445 


1,920,519 


47.2 


41-3 
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TABLE  Y. 

SHOWING    THE    RAINFALL    AT   THE    PUMPING    STATION   FOR  THE  YEAR  1SS5. 


c 

c 

1 

1' 

I   . 

3 
C 

2 

•  22 

..6 

< 

•74 
.03 

i 

' 

1 

3 

1.45 
.01 
.12 

.88 

3 

i 

X 

.01 

.05 
.04 

1 

.or> 
1.65 

"3 
P 

y. 

.(xS 
.40 

1 

1 

•03 

3- 



.18 
.7-! 
•03 

•23 
.01 

.08 

•44 
.80 

•03 

*VsV 

•14 
1.30 

'  Vois' 

•«5 

.10 

6 

.02 

•03 
.11 

.54 

•33 
.14 

•47 
.04 

01 

I 



'V26 
.63 

.08 

1.44 

.07 

.67 

.10 

9- 
10  . 

•33 



16 

.....  1 

II* 

.04 
.02 
.01 

.34 
.04 

.02 

**• 

12  . 

::e 

13- 
14  • 

16 

.:35 

1-57 
.29 

•7* 
.14 

".'48 

1.28 

.07 



•05 
.02 
.62 

•25 

17  . 

.02 
.01 
.07 

>y 

Is 

.07 

.  .  «  .  . 

.01 

1 1 

•56 

- 

.37 

19. 

20  . 

.  ^  I 

21. 

1 

1.02 



•54 
.01 

''5 

'2  . 

::;::  ::::: 

.1^ 

•30 

•31 

1.70 

1. 10 

.28 

23  • 

J4  • 

2C   . 

•39 
•50 

.3^> 
•03 

.16 

1.90 

•47 

.3^' 

26 

.87 



•03 

27   • 

28 

.26 
•30 

1 

1 

.02 
.01 
•03 

1.30 

.84 
.38 

3-53 

"Vis* 

.21 

4.01 

I-5I 
•15 
.04 

.02 

1.24 

•43 

29. 
30- 
31    • 

.46 

1 

1 . , , , . 

1.56 
.02 

7^71 

.24 

1 

1       ■♦J. 

3-37 

1.62 

1.42 

■  6.20 

5.60 

5-41 

2.60 

1  ^-'■» 

Total  rainfall  for  the  year,  45.01  inches. 
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TABLE  VI. 

SHOWING    THE    AMOUNT    AND    SIZE   OF    PIPE    LAID    IN    iSSS- 


STREETS   WHERE  LAID. 


Street. 


Brownville  ave.  . 
Bickford  court  . 
Chestnut  ave.  . 
Collins  ave.  .  . 
Chippewa  court . 
Eastern  ave.  .  . 
East  Highland  . 
High  Rock  ave.  . 
Ireson  ave      .     . 

John 

Jeffrey  .  .  .  . 
Lin  wood  .  .  . 
Lexington  .  . 
Nottingham   .     . 

Ontario      .     .     . 

Oakwood  ave.     . 

Oak 

Pine  Grove  ave. 
Pine  Grove  Cem 
Prescott  place. 
Rockland  .  . 
Saratoga  .  . 
Walnut.     .     . 


Totals 


From . 


Extension  . 
Essex  .  . 
Estes  .  . 
Extension  . 


Rockland  .  . 
Beacon  Hillav. 
Chatham  .  . 
Summer  .  . 
Boston  .  .  . 
Pine  Grove  a  v. 
Extension  .     . 

Linwood  .  . 
Extension  .     . 


•  I 


Chestnut  . 
Extension  . 
Oak    .     .     . 


To. 


End  of  court . 
Lander .     .     . 


6-inch.       4. inch. 


Cem*nt 
Cast  Vn\ 


End  of  street. 
Henry  avenue 
Fayette      .     . 

End  of  street 
Ontario      .     . 


Grant 


Walnut 
Linwood 


Cem'nt 
I  Cast  I'n 
.  I  Cem'nt 

\  'CastPn 


I  Cem'nt 
-  Cast  I'n  I 

I  Cem'nt  | 
East  Highland   Cast  I'n 


104.0 

III.O 

335-0 
748.0 

574-« 
,191.0 

493-5 
787.0 

407.0 

135-0 
141.0 

1^7-3 
1 19.0 


322.S 


72.7 
26v6 
31S.6 

69.0 
225.0 

207.0 


285.0 


136.0 


146.0 
107.0 


15,823.812,254.4 


PUBLIC    WATKR    BOARD. 
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TABLE  Vl.-Continued. 


ril'fcS    LAID    IN   COURTS. 


Broad-Ktreet  ct.  . 
Chippewa-ct.  pi. 
Ilarbor-st.  ct. 
Maple  street  .  . 
Pine  Grove  Cem. 
Railroad  ave. 
Ridge  way  st.  .  . 
Silsbee-sireet  ct. 
Valley  ave.  .  . 
Willow  ave.    . 


Fn)in. 

Broad  .  .  . 
Chippewa  ct. 
Kxtension     . 


Washington 
Kxtension  . 
Silsbee  .  . 
Extension  . 
Chatham 


Totals 


End  of  ct. 
End  of  ct. 


End  of  ct. 
End  of  ct. 


2-iiich. 


186.0  . 


87 1. 0 


Va  »"•  ,   1*4  «»• 


^7'S 

- 

- 

35-5 

- 

i9-:-3 

139.0 

123.0 

«3.5 

65.0 

i3«.5 

- 

140.0 

I34-0 

730 

- 

— 

201.0 

i>o57-o    661.5    750.S      200.0 


Total  extension  in  1885    . 
Previously  laid 

Total  to  January  1,  1886  . 
Total  in  Saugus 
Total  in  Swampscott 


Miles. 

Feet. 

2 

187 

73 

«'5 

75 

I,(X)2 

I 

.S30 

2 

4oi« 

79 


770 
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TABLE  VII. 

GATES    SET    IN    STREETS   IN    1S85. 


Street. 


Bickford  ct. 
Chatham    . 
Chestnut  ave. 
Hij^h  Rock  ave 
Ireson  ave. 
Ireson  ave. 
John   . 
John    . 

J  eft  rev 
Linwood     . 
Nottingham 
Pine  Grove  ave 
Rockland    . 
Walnut 

Broad  st.  ct. 
Cemetery   . 
Cemetery   . 
Chippe\va-ct.  pi 
Railroad  ave. 
Ridge  way  ext 
Silsbee  st.  ct. 
Willow  ave. 


Location. 

loh  ft.  E.  from  the  W.  line  of  Bickford  ct. 

On  the  line  of  the  N.  line  of  Essex  st. 
i6i  ft.  E.  from  the  W.  line  of  Chatham  st. 

7  ft.  N.  from  the  N.  line  of  Farrott  st. 
9  ft.  N.  from  the  S.  line  of  Chestnut  ave. 

I  ft.  E.  from  the  E.  line  Estes  st. 
17  ft.  W.  from  the  E.  line  of  High  Rock  ave. 

I  ft.  S.  from  the  S.  line  of  Henry  ave. 
17  ft.  S.  from  the  N.  line  of  Ireson  ave.     . 

I  ft.  E.  from  the  E.  line  of  Fayette  st. 
i6i  ft.  S.  from  the  N.  line  of  Ireson  ave.  . 

I  ft.  W.  from  the  W.  line  of  Chatham  st. 
2i4  ft.  S.  from  the  N.  line  of  Avon  st. 

1  ft.  W.  from  the  W.  line  of  Summer  st. 
174  ft.  W.  from  the  E.  line  of  John  st.,  at  the 
angle 

On  the  line  of  the  S.  line  of  John  st. 
334  ft.  E.  from  the  W.  line  of  JetTrey  st.     . 

i4  ft.  S.  from  the  S.  line  of  Boston  st. 
224  ft.  S.  from  the  N.  line  of  Linwood  st. 

09^  ft.  E.  from  the  junction  of  Pine  Grove  ave 
154  ft.  W.  from  the  E.  line  of  Nottingham  st. 

On  the  line  of  the  N.  line  of  Grant  st. 
22ft  ft.  N.  from  the  S.  line  of  Pine  Grove  ave. 

67  ft.  E.  from  thejunctioji  of  Linwood  st. 
84  ft.  S.  from  the  N.  line  of  Rockland  st. 

1  ft.  \V.  from  the  W.  line  of  Chestnut  st. 

7  ft.  from  the  X.   line  of  house  No  84  Walnut 

street    .         

39  ft.  E.  from  the  W.  line  of  Walnut  st.  4^4 
ft.  S.  from  Hydrant. 
io4  ft.   W.  from  the  K.  line  of  Broad  st.  ct. 

i4  ft.  N.  from  the  S.  line  of  Broad  st. 
44  ft.  N.  from  the  S.  line  of  Hemlock  ave. 

2  ft.  W.  from  the  E.  line  of  Birch  ave. 
27  ft.  W.  from  the  W.  gate  of  Cemetery    . 

11  ft.  N.  from  the  Wall  near  the  Gate. 
12  ft.  S.  from  the  N.  line  of  Chippewa-ct.  pi. 

54  ft.  E.  from  the  E.  line  of  Chippewa  ct. 
4  ft.  S.  fiom  the  N.  line  of  Railroad  ave.  . 

7  ft.  W.  from  the  E.  line  of  Washington  st. 
20  ft.  E.  from  the  W.  line  of  Ridgeway  st. 

14  ft.  N.  from  the  S.  line  of  the  extension. 

8  ft.  S.  from  the  N.  line  of  Silsbee-st..  ct. 
On  the  line  of  the  W.  line  of  Silsbee  st. 

74  ft.  S.  from  the  N.  line  of  Willow  ave.    . 
On  the  line  of  the  E.  line  of  Chatham  st. 


Size. 
Inches. 


4 
6 

4 
6 
6 
6 
6 

4 
6 
6 

4 
6 

4 


Gates  set  in  1SS5 
Gates  set  previously 


Total  jjatcs  set  to  Dec.  31,  1S85 


5SS 
610 


PUBLIC    WATER    BOARD. 
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TABLE   VIII. 

LOCATION    OF    HYDRANTS    SET    IN    1 885. 


Arlington 
Eastern  avenue 
Ireson  avenue 
Jeffrey 
Jeffrey 
Jeffrey 
John   . 
John  . 
Lexington 
Lexington 
Lin  wood    . 
Oak    . 
Ontario 
Rockland  . 


LOCATION. 

.  65  feet  south  from  Albany  street. 
.    400  feet  north  from  Essex  street. 
.    345  feet  east  from  Fayette  street. 
400  feet  south-east  from  Boston  street. 
770  feet  south-east  from  Boston  street. 
1,150  feet  south-east  from  Boston  street. 
400  feet  west  from  Summer  street. 
At  the  end  of  the  street. 
460  feet  east  from  Chatham  street. 
850  feet  east  from  Chatham  street. 
390  feet  east  from  the  junction  of  Pine  Grove  avenue. 
.     15  feet  east  from  Walnut  street. 
437*feet  east  from  the  junction  of  Linwood  street. 
360  feet  west  from  Chestnut  street. 


Number  of  hydrants  set  in  1S85 
Hydrants  previously  set  . 


543 


Total  number  set  to  Dec.  31,  18S5 


557 
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TABLE  X. 


REPAIRS    OF    PIPES    AND    HYDRANTS    IN    1885. 


1 

SIZE   OF   PIPE. 

c 

MONTH. 

1 

10  i 

1 

s 

6,4 

% 

January    . 
February 

- 

I 

- 

I 

3 

4 

I 

2 

March      . 

_ 

~ 

2 

2 

3 

_ 

_ 

4 

April 
May 

_ 

- 

I 
I 

5 
5 

3 

4 

- 

_ 

4 

June 

1     _  1 

- 

1 

I 

I 

- 

- 

- 

July 

-  t 

1 

4 

6 

«; 

- 

- 

- 

August     . 
September 
October   . 

I 

- 

I 
I 

7 

I 
2 

s 

I 

- 

I 

I 
3 

November 

- 

- 

- 

2 

2 

- 

•     I 

I>ecember 

— 

- 

- 

4 

5 

- 

I 

' 

Totals  . 

I 

-» 

t 
13 

138 

■■!' 

I 

3 

15 
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REPORT    OF    THE 


Meteorological  Record  for  January,  1885. 


S  A.M.            j 

1   P.M. 

6  P.M. 

t4  HOURS  ENDING  S  A.M 

1 

c 

u 

u 

t^ 

ij 

y 

y 

*.< 

*f 

e  ^ 

ij 

u 

y 

y 

=  y 

5* 

s 

y 

c 

y 

P 

V 

g  i 

E 

s 

3 

o 

y 

0 

y               c 

2 

i 

5 

1 

c 

c 

0 

£ 

11 

>» 

%2 

^              w 

u 

u 

y 

u 

"5S  W 

X 

.= 

•^X 

^x 

rt 

rt 

*" 

Si       a 

H 

a 

h 

« 

H 

^ 

H 

Q 

/^ 

'.    ^ 

1 
I    29.S2 

5f 

29.81  ;  4^>^ 

29.82     38° 

S3'' 

ii.5<^ 

41.5" 

'  32-25^ 

_ 

2    29.89 

12 

30.00   16 

30.12    1    I  1.5 

17 

2 

1  '-^ 

9-5 

- 

^  30-43 

2.5 

30.48   18 

'30.49   '    19-5 

25 

4 

1   21 

H-5 

- 

4    3«-5i 

24 

30.50  i  34 

30.49    35 

37 

27 

10 

32 

- 

5  ,  30.37 

30 

30.34    41-5 

30.43    3S 

44-5 

31-5 

1  13 

38 

•44 

6 

30.21 

36 

30.11     51 

29-85    51 

55 

38 

^7 

46.5 

.69 

7 

-^9-59 

46 

29-51     51 

29-51     42 

'57 

35-5 

1  21.5 

46.2 

- 

8 

29.63 

3^' 

29-77    41-5 

29.86    37 

42 

34 

8 

38 

- 

9 

29.90 

3S.5 

29.83    50 

29.70 

46 

50 

31 

19 

40.5 

- 

10 

29.68 

31 

29.77     26.5 

29.87 

^3 

31-5 

-^■S 

10 

26.5 

- 

II 

30.06 

21 

30.07    36.5 

30.07 

41 

50 

33-5 

16.5 

41.7 

.21 

12 

29.91 

49 

29.62    57 

29.66 

42 

5« 

30.5 

-^7-5 

144-2 

•74 

13 

30.00 

31 

30.13    30 

30.19 

26 

34 

16 

;  18 

-S 

- 

H 

30.35 

16 

30.40    25.5 

30.43 

27 

30.5 

22 

1    8.5 

26.2 

- 

i> 

30.48 

'*^ 

30.4^^    32.5 

30.39 

32.5 

3^> 

28 

1    8 

32 

•44 

16 

30.25 

28.5 

30.24    X"^ 

30.23 

34 

3S 

''^ 

9 

33-5 

1.24 

17 

29.97 

32.5 

29.88    44 

29.81 

29 

43 

16 

^7 

29  5 

•03 

18  '  30.11 

16.5 

30.16    24 

30. 2f)  1   22.5 

13-5 

- 

- 

- 

- 

19    30.30 

12 

30.31     19 

30.22   ,    16 

- 

- 

- 

_ 

- 

20    30.32 

9 

30.32     22.5 

30.30  '22.5 

- 

- 

\    ~ 

- 

- 

21 

30. -'5 

-7-5 

30.23    35 

30.20  '  24.5 

35 

I 

M 

iS 

- 

22 

30.17 

I 

30.19      2 

30.22         0 

4 

-I 

5 

I  5 

- 

23 

30.30 

1-5 

30.30    22 

30.30      25 

28 

3 

25 

»5-5 

22 

^4 

30.27 

'I 

30.22     29 

30. 1 8 

28 

34 

^7-5 

6-5 

30.7 

•45 

-5 

30.07 

3^> 

30.03    40.5 

30.00 

37 

4» 

30 

". 

35-5 

- 

26    29.93 

30 

29.89    32 

29.85 

195 

33      ] 

8 

'5 

20.5 
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Meteorological  Record  for  March,  1885. 
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Meteorological  Record  for  November,  1885. 
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ANNUAL   REPORT. 


Office  of  the  Public  Water  Board 
January  3,  1887. 


■I 


To  the  Honorable  Mayor  and    City  Council  of  the    City  of 
Lynn  : 

We  hereby  present  the  fifteenth  annual  report  of  the  Publie 
Water  Board,  and  the  accompanying  reports  of  the  Superin- 
tendent of  the  works  and  the  Water  Registrar,  which  contain  full 
information  in  regard  to  the  condition  of  the  department,  and 
the  work  that  has  been  performed. 

FINANCIAL   CONDITION. 

A  material  reduction  in  water  rates  went  into  effect  July  i, 
1885,  so  that  the  past  year  is  the  first  full  year  in  which  our 
receipts  have  felt  the  effect  of  the  reduced  rates.  Notwithstand- 
ing this  reduction  (about  twenty  per  cent.),  the  increased  con- 
sumption has  been  such,  that  the  income  from  the  sale  of  water 
has  not  only  met  the  interest  on  the  water  debt,  the  repairs  and 
running  expenses,  but  over  $32,000  has  been  carried  to  the  sinking 
fund  provided  for  the  ultimate  extinguishment  of  the  water  debt. 
This  is  a  result  that  we  could  hardly  have  anticipated,  and  we 
congratulate  our  citizens  upon  this  favorable  and  gratifying 
financial  condition  of  the  water  department. 

In  our  report  of  last  year  we  alluded  to  what  tlireatened  to  be  a 
serious  competition  in  supplying  our  citizens  with  water.     A  pri- 
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vate  corporation,  with  its  works  located  near  our  borders,  claimed, 
under  its  charter,  the  right  to  dig  up  our  streets,  lay  its  pipes,  and 
sell  water  to  our  citizens  in  direct  competition  with  this  depart- 
ment. The  Marblehead  Water  Company  had  already  diverted 
from  us  several  thousand  dollars  of  water  rates,  and  if  we  were 
powerless  to  prevent  the  further  extension  of  its  pipes,  we  had 
reason  to  fear  that  the  costly  works  we  had  constructed,  and  the 
large  debt  we  had  incurred,  in  order  to  supply  our  citizens  with 
water,  would  be  likely  to  prove  a  serious  burden  to  our  tax 
payers.  Happily,  however,  a  limit  has  been  placed  upon  the 
powers  claimed  by  the  Marblehead  Water  Company.  An  appeal 
was  made  to  the  Legislature  to  so  amend  its  charter  that  it  be 
restrained  from  further  opening  up  our  streets.  After  an  ex- 
haustive hearing  before  the  committee  on  water  supply,  and  a 
prolonged  and  persistent  opposition  by  the  company,  which 
fought  the  petition  of  the  city  at  every  stage  in  the  Legislature, 
the  justice  of  our  claim  was  conceded  and  the  petition  was 
granted,  so  that  we  have  nothing  more  to  fear  from  the  compe- 
tition of  the  Marblehead  Water  Company  within  the  limits  of  our 
city,  unless  the  aldermen  should  grant  to  it  the  privilege  of  dig- 
ging up  our  streets. 


COST   OP   THE    WORKS. 


Total  gross  cost  of  works  to  Jan.  i,  1886    . 
Add  construction  account  of  1886 

Total  gross  cost  of  works  to  Jan.  i,  1887 
Less  receipts  for  labor,  pipe,  etc. 
Less  premium  on  bonds  sold 
Less   income    in  excess  of  interest  payments 

and  cost  Of  maintenance  *     .         .         .        .    183,663  01 


.       $1,410,787  87 
54,036  65 

.       $1,464,824  52 
$56,016  16 
11,171  67 


250,850  84 


Total  net  cost  of  works  to  Jan.  i,  1887       .        .  $i.2i3t973  68 

•This  amount  includes  no  appropriations  to  the  Water  Loan  Sinking  Fund,  made  by  the 
City  Council,  or  earnings  of  the  fund  since  it  was  established. 
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OUR   WATER   SUPPLY. 


After  an  experience  of  two  years  with  our  new  supply,  we  are 
enabled  to  form  some  estimate  of-the  quantity  of  water  which  can 
be  made  available.  In  the  past  two  years  the  rainfall  has  been 
more  than  the  average,  and  the  conditions  have  been  favorable  for 
the  collection  of  water.  The  estimated  yield  of  Hawkes  and 
Penney  brooks  for  1885  ^^^  1 ,382,ocx),ooo  gallons,  while  the 
quantity  available  for  use  was  409,000,000  gallons.  The  yield  of 
the  brooks  the  past  year  has  been  1,206,000,000  gallons,  and  the 
quantity  utilized  was  237,000,000  gallons,  showing  the  yield  for 
the  two  years  to  have  been  2,588,000,000  gallons,  while  all  that 
could  be  made  available  was  647,000,000  gallons,  or  about  one- 
fourth  of  the  quantity  the  brooks  yield.  In  average  years  we  can 
rely  upon  the  brooks  to  furnish  our  supply  for  about  six  months 
of  the  year,  and  for  the  remaining  six  months  the  water  stored  in 
Breed's  and  Birch  ponds  is  our  only  resource. 

As  we  have  stated  before,  the  past  two  years  have  been  years 
of  large  rainfall,  it  being  45  inches  in  1885,  or  3  inches  more  than 
the  average,  and  48J  inches  in  1886,  or  5  inches  above  the 
average.  Notwithstanding  this  large  rainfall,  the  highest  point 
reached  by  the  water  in  Birch  Pond  was  18  feet,  which  showed 
conclusively  that,  with  the  present  consumption,  our  ponds  could 
not  be  filled  from  their  own  watershed,  even  if  the  brooks  should 
furnish  our  supply  for  six  months  in  the  year.  It  was  therefore 
the  unanimous  opinion  of  the  Board,  in  view  of  the  rapid  increase 
in  the  consumption  of  water,  that  some  action  should  be  imme- 
diately taken  to  store  some  of  the  water  that  runs  to  waste  in  the 
winter  and  spring  months  from  Hawkes  and  Penney  brooks. 

The  present  storage  capacity  of  Birch  Pond  is  about  400,000,- 
000  gallons,  and  in  order  to  have  full  ponds  to  draw  from  when 
the  canal  stops  running,  the  Board  decided  to  put  in  a  steam 
pump  at  the  gate-house  at  the  westerly  end  of  Birch  Pond,  in 
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order  to  pump  some  of  the  water  from  the  canal  that  would 
otherwise  run  to  waste  in  the  spring  and  winter  months.  This 
action  was  believed  to  be  necessary  if  we  would  avoid  being  out 
of  water,  perhaps  in  the  near  future.  The  Board  have  therefore 
contracted  with  John  Post,  Jr.,  &  Co.,  for  the  erection  of  a  steam 
engine  and  boiler  of  about  60  horse  power,  and  a  Webber  centri- 
fugal 15"  pump,  capable  of  pumping  from  10  to  15  million  gallons 
of  water  daily  from  the  canal  into  the  pond,  when  the  canal  will 
yield  that  quantity.  This  is,  of  course,  a  temporary  expedient ; 
for,  when  we  consider  that  for  the  past  five  years  the  consumption 
of  water  has  increased  more  than  50% ,  and  last  year  the  increase 
was  12^% ,  we  believe  it  will  soon  be  found  necessary  to  construct 
storage  basins  to  save  the  water  that  now  runs  to  waste. 

Allowing  that  the  canal  will  furnish  the  supply  for  the  city  six 
months  in  the  year,  we  have  for  the  other  six  months  to  depend 
upon  the  water  stored  in  Breed's  and  Birch  ponds.  The  storage 
capacity  of  these  ponds,  above  a  plane  of  six  feet,  is  561,786^000 
gallons.  An  allowance  of  20,000,000  gallons  for  the  loss  by 
evaporation  above  the  rainfall  for  the  six  months  will  leave  541  ,- 
786,000  gallons  available  for  use  during  the  summer  and  fall 
months.  The  consumption  of  water  in  1886  for  the  months 
named  was  443,336,316  gallons.  Bearing  in  mind  that  the  con- 
sumption for  the  past  five  years  has  increased  50% ,  and  last  year 
it  was  12^%  more  than  the  previous  year,  we  think,  in  making 
estimates  for  the  future  use  of  water,  it  would  not  be  safe  to  call 
the  yearly  increase  less  than  10% .  Upon  this  basis,  there  will 
be  required  for  the  city's  consumption  for  the  six  months  in  which 
we  must  rely  upon  our  storage,  as  follows :  In  1887,  487,669,- 
947  gallons;  in  1888,  536,436,941  gallons,  and  in  1889,  59^o8o,- 
635  gallons,  or  more  than  48,000,000  gallons  in  excess  of  tha 
quantity  in  store,  even  if  we  start  with  full  ponds.  To  be  sure, 
we  may  have  years  of  heavy  rainfall,  and  good  luck  may  save  us 
from  being  short  of  water  in  1889,  ^^  *^^  consumption   may  not 
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increase  as  rapidly  as  we  have  estimated,  but  we  cannot  consider 
it  the  part  of  prudence  to  rely  upon  such  conditions. 

We  think  these  estimates  prove  conclusively  that  we  cannot 
with  safety  much  longer  delay  the  construction  of  storage  basins. 
We  are  liable  to  soon  be  in  pressing  need  of  the  water  that  is 
now,  under  our  present  system,  so  lavishly  wasted. 

As  it  will  take  more  than  one  season  to  properly  construct  the 
dams  and  perform  the  necessary  work  connected  therewith,  we 
would  respectfully  urge  upon  the  City  Council  the  importance  of 
giving  the  subject  careful  and  early  consideration.  We  would 
also  call  attention  to  the  facts  and  figures  presented  in  the  Super- 
intendent's report,  under  the  head  of  storage,  which  confirm  what 
we  have  said  upon  this  question,  and  clearly  show  that  it  will  not 
be  safe  to  delay  the  matter. 

Much  complaint  has  been  heard  of  late  of  the  quality  of  the 
water,  since  we  began  to  use  it  direct  from  the  canal.  This  is  an 
ever-recurring  trouble,  and  an  unavoidable  one,  where  the  water 
flows  direct  from  the  brooks  into  the  pumping  well.  It  is 
inherent  to  the  canal  system.  Water  needs  -the  purifying 
influences  of  sun  and  air ;  and,  as  we  have  said  in  a  previous 
report:  "While  we  believe  that  the  nature  of  the  water-shed, 
where  our  water  is  gathered,  guarantees  its  freedom  from  impuri- 
ties of  a  harmful  character,  yet  the  objectionable  taste  cannot  be 
avoided  unless  it  be  stored  for  a  while  in  basins."  The  rains  and 
melted  snows  collected  from  the  hillsides,  swamps  and  pastures, 
and  pumped  directly  into  the  distributing  pipes,  must  be  unpal- 
atable. It  has  not  lost  the  taste  and  smell  of  the  woods  and 
pastures  where  it  is  gathered.  It  has  no  time  for  puriflcation  and 
subsidence,  and  will  never  be  satisfactory  to  our  people  until  it  has 
been  purifled  by  storage. 

STREET   MAINS. 

We  would  respectfully  refer  to  our  remarks  in  last  year's  report, 
in  regard  to  the  laying  of  water  pipes :     "  When  applications  for 
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water  pipes  are  referred  to  the  Water  Board,  careful  estimates  are 
made  of  the  cost  and  of  the  probable  income  for  the  use  of  water ; 
and  in  all  cases  where  the  income  is  found  to  be  5%  on  the  cost, 
recommendation  is  made  that  the  pipes  be  laid,  relying  upon  the 
future  growth  of  the  locality  to  furnish  some  compensation  for  the 
water  supplied.  This  rule,  if  followed,  would  seem  to  be  a  just 
one  for  tax-payers  and  water-takers,  as  well  as  a  liberal  one  for 
the  residents  on  the  new  streets  desiring  water." 

We  would,  therefore,  again  •  recommend  that  the  question  of 
deciding  where  pipes  should  be  laid  be  left  in  the  hands  of  the 
Water  Board.  They  have  the  facts  in  their  possession,  and  are 
the  best  judges  of  the  matter,  and  it  would  be  for  the  best  interest 
of  the  department  if  the  question  of  determining  where  street 
mains  should  be  laid  should  be  left  with  them. 

LAND    DAMAGES. 

The  questions  involved  in  the  taking  of  twenty  separate  parcels 
of  land  from  eleven  different  owners,  for  the  construction  of  the 
tunnel  and  canal,  have  been  settled  without  recourse  to  the  courts 
in  any  instance.  This  was  a  work  involving  much  time  and 
labor,  and  we  believe  the  interests  of  the  city  have  been  served  by 
the  settlements  effected. 

HIGH    SERVICE. 

The  high  service  for  distributing  water  to  the  Highland  district 
has  been  completed,  and  we  think  no  further  complaints  will  be 
heard  of  the  lack  of  water  for  this  locality. 

At  a  time  when  estimates  in  regard  to  cost  are  so  misleading, 
we  are  glad  to  be  able  to  state  that  the  entire  cost  of  the  high 
service  has  been  several  thousand  dollars  less  than  the  estimates 
made  for  the  expense  of  the  work. 
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PERSONAL. 


This  department  has  experienced  a  serious  loss  in  the  retire- 
ment of  Thomas  B.  Newhall  from  the  Board.  His  long 
experience,  combined  with  his  legal  knowledge,  rendered  his 
services  of  great  value  to  the  city,  and  we  would  testify  to  our 
respect  and  appreciation  of  the  value  of  his  judgment  and  advice 
in  the  various  matters  which  we,  as  a  Board,  have  had  to  deal 
with. 

For  the  Public  Water  Board, 

D.  H.  SwEKTSKR,  President, 


Report  of  the  Water  Registrar. 


D*  H,  Sweetser^  Esq,^  President  Public    Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  take  pleasure 
in  presenting  herewith  the  report  of  the  Water  Registrar  for  the 
year  ending  December  31,  1886 : 

SERVICES. 

Whole  number  of  services  Jan.  i,  1886,  6,919;  new  services 
put  in  during  year,  455  ;  total  number  Jan.  i,  1887,  7,374;  new 
services  let  on  during  year,  444 ;  services  shut  off  during  the  year 
for  non-payment,  31  ;  services  let  on  by  payment  of  rates  and 
fines,  20 ;  services  let  on  for  other  parties  by  change  of  ownership 
or  occupancy,  10 ;  shut  off  by  request,  for  vacancy,  87 ;  let  on 
premises  re-occupied,  125  ;  services  discontinued  during  the  year, 
5.  Services  put  in  at  East  Saugus  during  the  year,  3 ;  making 
the  whole  number  Jan.  i,  1887,  7^*  Services  put  in  at  Swamp- 
scott  during  the  year,  41  ;  making  the  whole  number  Oct.  i, 
1886,  when  the  contract  expired,  92. 

The  ratio  of  increase  yearly  in  the  number  of  services  for  the 
past  1 1  years  is  as  follows : 


1876  .   . 

6.54  per  cent. 

1882  .  . 

9.92  per  cent 

1877  .  . 

.   7.60  "  " 

1883  .  . 

.  10.80  "  '« 

1878  .   . 

.   6.14  "  " 

1884  .  . 

.   8.62  "  " 

1879  .  . 

.   6.04  "  " 

1885  .  . 

.   6.36  "  " 

1880  .    . 

.   8.75  "  " 

1886  .  . 

.   6.58  "  '♦ 

tSSi  .  . 

.  10.25  ♦♦  " 

H 
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RECEIPTS   FOR   THE    YEAR    1 886. 

• 

For  the  use  of  water  for  all  purposes $116,04471 

For  wood 141  75 

For  rent,  grass,  fruit,  etc 60  76 

For  seal  locks 3  50 

For  fines,  shutting  off  and  letting  on     .....  59^ 

For  summons 192  00 

For  extra  pipe,  labor,  etc 4>402  37 

$120,904  09 

Tlie   whole   amount  of  which   has  been   paid   into   the   city 
treasury,  and  the  Treasurer's  receipts  taken  therefor. 

There  is  due  and  uncollected  on  ordinary  water  rates  .        .  $593  68 

Meter  rates 4,018  83 

EXPENDITURES    FOR   THE   YEAR    1 886. 


MAINTENANCE. 

Salaries  and  office  expenses *        .  $5,126  18 

Repairs  on  services 2,428  09 

Repairs  on  mains,  hydrants  and  gates 2,496  35 

Repairs  on  meters 385  83 

Repairs  on  engine-house 98  70 

Repairs  on  engines  and  boilers 206  43 

Repairs  and  labor  on  tubular  wells 455  41 

Stable  and  workshop 1,202  17 

Pumping,  wages,  coal,  oil,  etc 5>4o8  16 

Breed's  Pond 218  86 

Birch  Pond 36  25 

New  supply 1.047  27 

Reservoir 103  63 

High  service ^5  74 

Damages 60  00 

Total  Maintenance $191299  07 
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CONSTRUCTION. 

Services  and  court-mains $10,081  56 

Mains,  hydrants,  and  gates 5»3i9  62 

High  service 21,534  27 

Meters 1,042  33 

Tubular  wells 64  25 

Engine  house 180  92 

Birch  Pond  dam 4»92i  14 

Breed's  Pond 18S  64 

New  supply 10.532  79 

Stable  and  workshop 171  13 

Total  construction $54*036  65 

COMPARATIVE    STATEMENT    OF    REVENUE    FOR  1 886. 

/ 

Amount  due  and  uncollected  Jan.  1,1887      ....  $4,612  51 

Amount  collected  for  the  year 116,501  72 

$121,114  23 

Deduct  amount  due  Jan.  i,  1886 4i738  53 

Revenue  for  18S6 $116,375  7° 

Revenue  for  1885     •         • 110,089  '' 

Increase  of  revenue  for  1886 $6,286  59 

STATEMENT   OF    INTEREST,    MAINTENANCE,    AND   REVKNUE 
FOR    1886. 

Revenue  for  1886 $116,375  7° 

Interest $64,807  25 

Maintenance t9t299  07 

$84,106  32 

Excess  of  revenue  over  interest  and  maintenance          .         .  $32,269  38 

Following  will  be  found  the  usual  tables,  exhibiting  the  number 

of  dwellings,  families,  stores,  factories,  etc.,  supplied  with 'water, 
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the  class  of  premises  to  which  meters  are  attached,  the  number 
and  kind  of  fixtures,  the  yearly  revenues  of  the  department, 
etc.,  etc.  ^ 

Respectfully  submitted, 

Frank  McCullough, 

Wiaier  Registrar. 
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STATEMENT 
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SHOWING   THE  CLASS   OF   PREMISES    TO   WHICH   METERS    ARE    ATTACHED. 


bIZ£S. 

Bathrooms 

Brewery 

Brickyards 

Churches 

City  stable 

Dwellings 

Elevators 

Engines 

Factories 

Fire  engine  houses 

Foundries 

Gas  works 

Halls  and  buildings 

Hotels 

Laundries 

Livery  stables     •    .         .         .         . 
Medical  laboratory  .... 
Printing  offices        .... 

Railroads 

Saloons    

Tugs  and  vessels     .... 
Motors 5 

5 
5 

I 

I 
3 

4 
12 

2 

I 
I 
4 

I 

?4 
I 

3 

6 

47 

I 

~ 

6 
3 

5 

5 

7 

I 

2 

I 

16 
3S 

I 
I 

10 
2 

I 

2 

I 

3 

2 

80 

1 
I 

3 

4 

2 
2 

I 

2 

I 

I 

I 
I 

4 

3 

I 
I 

4 

I 

I 
2 

Total 

I 
I 
2 
2 

I 

6 

I 
3^ 

2 

I 
2 

18 
9 
7 

II 
I 
I 

H 

2 

I 

31    84 

sjs 

220 

STATEMENT 


SHOWING    THE   NUMBER   AND  KINDS   OF    FIXTURES   CONTAINED  WITHIN    THE 

PREMISES   OF  *VATKR    TAKERS,    DEC.    3I,    1S86.    COMPARED 

WITH   THE    PREVIOUS    YEAR. 


KINDS  or   FIXTURES. 


Faucets 
Bath  tubs   . 
Water  closets 
Urinals 
Steam  heaters 
Hand  hose 


IS86. 

Increase. 

1^,559 

I.321 

1.238 

165 

3.597 

381 

211 

14 

141 

120 

2,205 

347 

iS 
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STATEMENT 


SHOWING   THE  YEARLY  REVENUE   OP  THE    DEPARTMENT   SINCE   THE   PIRST 
INTRODUCTION  OF   WATER    INTO   THE  CITY   IN    1871. 


From  October  i, 
From  January  i , 
From  January  i, 
From  January  i, 
From  January  i , 
From  January  i, 
From  January  i, 
From  January  i, 
From  January  i, 
From  January  i, 
From  January  i, 
From  January  i, 
From  January  i , 
From  January  i , 
From  January  i, 
From  January  i, 


1871,  to  January  i,  1872 

1872,  to  January  i,  1873 
i873»  to  January  i,  1874 

1874,  to  January  i,  1875 

1875,  to  January  i,  1876 

1876,  to  January  i,  1877 

1877,  to  January  i,  1878 

1 878,  to  January  i ,  1879 

1879,  to  January  i,  1880 

1880,  to  January  i,  1881 

1881,  to  January  i,  1882 

1882,  to  January  i,  1883 

1883,  to  January  i,  1884 

1884,  to  January  i,  1885 

1885,  to  January  i,  1886 
i836,  to  January  I,  1887 


$8,989  00 
27,568  16 
.  477992  61 
53 '545  61 
52,553  26 
60,867  12 
64,002  50 
67i57o  14 
73.949  80 
79*635  12 
80,967  76 

94»4i9  52 
98,893  54 
ii4»903  86 
110,089  II 
"6,375  70 
$1,152,322  $1 
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DETAILED   STATEMENT   SHOWING   COST   OF    WORKS   TO 
JAN.    I,    1887. 

Breed's  Pond  and  land $38,003  15 

Birch  Pond  and  land 86,657  34 

Pipe  conduit  and  right  of  way        .         .        .  43 » 785  98 

Reservoir  and  land 131,581  49 

Force  main  and  land 24,61400 

Engine  house  and  land 56,674  05 

New  supply  and  land i33»998  61 

Engines  and  boilers 7i)998  00 

Tubular  wells 7*382  04 

Mains,  hydrants  and  gates      ....  585,245  58 

Services  and  court  mains        ....  177,511  49 

Meters 8,652  16 

Workshop  and  stable i»957  12 

Engineering 8,564  99 

High  service 21,534  27 

$1,398,160  27 

J^ss  amount  received  for  extra  pipe,  labor,  etc.  56,016  16 

Total  net  cost  to  date    .        .        .        ^  $1,342,14411 


Report  of  the  Superintendent. 


Lynn,  January  3,  1887. 

D,   H.    Sweetser^    Esq.^    President    of   the    Public    Water 
Board: 

Sir,  —  In  compliance  with  the  city  ordinance  I  respectfully 
submit  herewith  the  Annual  Report  of  the  Superintendent  for 
the  year  1886. 

NEW   SUPPLY. 

From  the  ist  of  January  until  the  12th  of  February,  the  two 
brooks  forming  the  new  supply  furnished  most  of  the  water 
used  by  the  city.  On  the  nth  and  12th  of  February,  a  rainfall 
of  5.69  inches,  falling  on  a  large  body  of  snow,  caused  a  heavy 
freshet  in  the  brooks,  washed  away  the  culvert  under  the  canal 
at  North  Saugus,  together  with  thirty  or  forty  feet  of  the  canal 
embankment,  rendering  the  Hawks  Brook  canal  entirely  useless 
for  the  remainder  of  the  season.  By  putting  in  a  temporary 
dam  above  the  junction  of  the  Penney  Brook  canal,  the  waters 
of  that  brook  were  saved  for  the  use  of  the  city. 

The  latter  part  of  February  it  became  apparent,  from  experi- 
ments made,  that  Birch  Pond  was  losing  water  at  the  upper 
end,  and  the  canal  and  tunnel  were  drawn  off  in  order  to  locate 
the  leak.  Upon  examination  it  was  found  that  the  conduit, 
between  the  gate-house  and  the  tunnel,  was  leaking  at  nearly  every 
joint  for  a  length  of  eighty  feet  from  the  gate-house,  but  that  the 
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remainder  of  the  conduit  and  the  tunnel  was  tight  and  in  good 
order.  The  water  from  the  pond  by  this  means  found  its  way 
into  the  tunnel,  and  thus  furnished  a  portion  of  the  daily  supply 
to  the  city,  in  place  of  the  full  supply  coming  from  the  canal. 

The  amount  received  from  the  brook  gradually  diminished 
till  the  first  of  June,  when  it  ceased.  In  the  fall  the  first  water 
from  the  new  supply  was  Oct.  31.  The  first  pumped  into  the 
reservoir  was  on  the  9th  of  December.  The  first  day  a  full 
supply  was  obtained  was  Dec.  20,  fifty  days  later  than  in 
1885.  The  total  amount  received  from  that  source  for  the  year, 
including  the  amount  received  in  Birch  Pond,  has  been  237,674,- 
062  gallons.  During  the  summer  a  new  double  culvert,  of  more 
than  double  the  capacity  of  the  old  one,  has  been  built,  the 
broken  canal  banks  rebuilt,  and  the  canal  repaired  where  it  was 
required,  and  put  in  good  condition. 

From  the  gate-house,  at  the  head  of  Birch  Pond,  a  trench 
was  excavated  across  the  valley  to  the  high  ground  on  either 
side — about  155  feet  in  length  —  down  to  the  solid  ledge,  22 
feet  in  depth  at  the  gate  house,  18  feet  on  the  westerly  side  where 
the  ledge  rises  abruptly  to  the  surface,  and  4  feet  at  the  easterly 
end.  Two  rows  of  sheet  piling  were  placed  in  this  trench,  three 
feet  apart,  and  this  space  filled  with  clay  puddle,  well  worked 
and  thoroughly  compacted,  and  every  pains  taken  to  make  a 
perfectly  tight  job.  It  is  hoped  there  will  be  no  further  loss  of 
water  from  this  cause. 

PONDS. 

The  waste-way  at  Birch  Pond  dam,  which  was  unfinished  at 
the  date  of  last  report,  was  finished  in  the  early  spring.  The 
refuse  material,  accumulated  below  the  dam,  has  been  utilized 
to  fill  the  piece  of  swamp  between  the  dam  and  the  road.  The 
grounds  below  the  dam  have  been  graded,  also  at  the  upper 
end,  where  the  cut-oft'  wall  has  been  put  in,  the  curbing  at  the 
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dam  finished,  the  embankment  sown  down  to  grass,  and  the 
grounds  fenced  in  the  whole  length  of  the  pond,  giving  to  the 
locality  a  more  finished  and  attractive  appearance. 

At  Breed's  Pond  an  iron  fence  has  beeil  set  in  the  curbing 
on  the  wall  at  the  upper  end  of  the  pond ;  also  along  the  road 
at  the  dam  a  trench  has  been  excavated,  on  the  inside  of  the 
dam  below  the  foundation  of  the  curbing,  and  filled  with  con- 
crete, which  it  is  expected  will  stop  all  percolation  at  that  point 
when  the  pond  is  full.  It  is  hoped  that  the  road  from  the  dam 
to  Oak  street  will  be  finished  next  year,  the  wall  extended  from 
its  present  terminus  to  Oak  street,  and  the  grounds  below  the 
dam  properly  fenced. 

We  have  scarcely  ever  had  so  favorable  a  season  for  filling  the 
ponds  as  the  last  season.  The  early  and  abundant  rains  of  the 
fall,  and  the  heavy  snows  and  rains  of  the  winter,  caused  a  very 
large  flow  of  the  streams,  filling  most  of  the  ponds  in  this  vicinity 
by  the  middle  of  February.  Breed's  Pond  was  full  and  running 
to  waste  on  the  12th  of  that  month.  Birch  Pond,  on  account  of 
its  large  capacity  in  proportion  to  its  watershed,  was  not  filled ; 
the  highest  point  reached  was  18  feet  on  the  i6th  of  April.  Except 
for  the  loss  by  the  leak  in  the  conduit,  the  water  might  have 
reached  20  feet.  From  the  12th  of  December  till  the  15th  of 
April,  the  water  was  running  from  Breed's  Pond  into  Birch 
Pond  all  the  time  that  the  engine  was  not  at  work.  When  the 
engine  is  pumping,  no  water  can  be  transferred  from  one  pond 
to  the  other.  It  being  evident  that  Birch  Pond  cannot  be  filled 
by  its  own  watershed,  it  being  2  feet  2  inches  lower  than  last 
year  at  same  date,  it  is  proposed  to  erect  a  centrifugal  pump  at 
the  upper  gate-house,  to  pump  the  surplus  water  from  the  canal 
into  the  pond,  hoping  thereby  to  be  able  to  fill  the  pond. 

Breed's  Pond,  on  December  31,  contained  12  feet  11^  inches; 
in  1885,  17  feet  10  inches.  Birch  Pond  contained  9  feet  9  inches  ; 
in  1885,11  feet  11    inches.     The  rainfall  for  the  year  has  been 
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48.26  inches.  The  yield  from  the  watersheds  of  both  ponds 
has  been  462,262,567  gallons,  exclusive  of  water  surfaces,  equal 
to  40.04  per  cent,  of  the  rainfall.  The  same  percentage  of  yield 
for  the  watershed  of  the  new  supply  would  give  for  that  source 
1,206,731,398  gallons.  The  consumption  for  the  year  has  been 
772,449,137  gallons,  an  average  of  2,116,299  gallons  per  day. 

TUBULAR    WELLS. 

The  tubular  wells  were  put  in  operation  on  the  5th  of 
November,  and  pumped  into  Breed's  Pond  until  the  15th,  when 
the  water  was  pumped  into  the  river,  for  the  purpose  of  enabling 
C.  J.  H.  Woodbury,  C.  E.,  to  make  some  chemical  experiments 
to  be  used  as  evidence  in  a  suit  against  the  city  for  an  infringe- 
ment of  patent  on  the  wells.  As  soon  as  the  experiments  were 
concluded  the  pumping  was  discontinued,  and  the  engine  and 
boiler  were  put  in  condition  to  be  ready  for  future  use.  The  old 
wells,  put  in  in  18S0,  appear  to  be  in  poor  condition ;  if  it  should 
become  necessary  to  put  them  in  service  again,  they  will  require 
a  careful  examination. 

RESERVOIR. 

Early  in  June  the  water  in  the  reservoir  was  drawn  down  for 
the  purpose  of  entering  the  12-inch  pipe  for  the  new  High 
Service.  A  trench  was  cut  through  tlie  embankment,  on  the 
easterly  side,  about  5  feet  above  the  bottom  of  the  reservoir ;  the 
pipe  was  laid  in  this  trench,  the  end  protected  by  a  small  brick 
chamber  fitted  with  screens,  for  the  exclusion  of  fish,  and  the 
pipe  well  bedded  and  covered  with  concrete,  to  prevent  leakage. 
In  back-filling,  the  greatest  care  was  taken  in  putting  in  the 
puddle-wall  of  clay,  and  connecting  it  with  the  old  puddle. 
When  the  reservoir  was  again  filled,  it  was  found  to  be  perfectly 
tight.     While   the  water  was   down,  the   paving  on    the   inside 
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slope  was  carefully  repaired.  It  was  very  gratifying  to  find  the 
bottom,  so  far  as  it  was  exposed,  clean  and  free  from  any 
deposit  of  sediment  from  the  water,  after  thirteen  years  of  use, 
which  shows  the  great  advantage  of  the  ponds  for  the  subsidence 
and  bleaching  of  the  water. 

PUMPING    STATION. 

The  roof  of  the  pumping  station  has  been  repaired  and 
painted,  the  boilers  and  settings  have  required  some  necessary 
repairs ;  the  engines  have  not  required  any  repairs  for  the  year 
beyond  what  could  be  done  by  the  engineer  in  charge.  The 
Dean  engine  has  not  been  in  use  for  the  year,  but  is  kept  in 
constant  readiness  for  use.  The  pumping  has  all  been  done  by 
the  Leavitt  engine.  Under  the  management  of  Mr.  Messinger, 
it  has  been  run  during  the  year  3,753  hours,  and  has  made 
4,146,933  revolutions,  pumping  773,6x0,353  gallons  into  the 
reservoir,  with  an  expenditure  of  1,102,500  pounds  of  coal, 
including  the  heating  of  the  building,  an  average  of  1,169.43 
gallons,  raised  100  feet  high,  per  pound  of  coal,  with  an  average 
duty  for  the  year  of  101,552,587  feet  pounds. 

HIGH   SERVICE. 

In  accordance  with  the  order  of  the  City  Council,  passed 
October  27,  18S5,  a  12-inch  pipe,  for  the  special  use  of  the 
Highlands,  has  been  laid  in  as  direct  a  line  as  possible  from  the 
reservoir  to  the  highest  portion  of  the  Highlands,  at  the  junction 
of  Bay  View  avenue  and  Grant  street,  and  continued  from  thence 
through  Bay  View  avenue  and  Hollingsworth  street  to  Rockaway 
street,  and  the  pipe  connected  with  all  the  pipes  in  that  district. 
Gates  have  been  inserted  in  all  the  streets  where  pipes  are  laid, 
at  about  lOO  feet  elevation  above  marsh  level,  thus  dividing  the 
higher  part  from  the  regular  city  service.     This  pipe  will  supply 
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the  highest  points  in  the  district;  and  as  the  population  will 
have  to  increase  to  three  or  four  times  the  present  numbers  before 
the  reduction  in  head,  from  the  increased  consumption,  will 
become  annoying,  it  will  afford  a  sufficient  supply  for  domestic 
use  for  many  years  to  come.  Provision  has  been  made,  however, 
by  placing  a  Y  *"  ^^^^  pjpe?  near  the  reser\'oir,  to  connect  at  any 
time,  when  it  may  become  necessary,  with  a  small  reservoir,  or 
a  stand  pipe,  on  the  top  of  the  hill  above  the  reservoir,  and 
procure  all  the  head  desired,  without  making  any  alterations 
or  in  any  way  disturbing  this  pipe.  Provision  has  also  been 
made  to  utilize  this  pipe  in  case  of  a  large  fire  in  the  business 
portion  of  the  city.  A  connection  has  been  made  at  the  inter- 
section of  Western  avenue  and  Washington  street  with  the 
1 2-inch  pipe  leading  to  the  centre  of  the  city,  and  by  opening  a 
1 2-inch  gate  the  full  capacity  of  this  pipe  will  be  added  to.  the 
present  supply. 

To  facilitate  the  working  of  this  line,  in  making  connections 
or  repairs,  it  has  been  divided  into  seven  sections,  as  near  an 
average  length  as  the  contour  of  the  line  would  admit,  with  a 
4-inch  blow-off  and  a  2-inch  automatic  air- valve  on  each  section. 

The  connection  with  the  reservoir,  and  a  section  through  the 
swamp  at  Holder's  Pond,  and  all  the  connections,  have  been 
done  by  the  department  employees ;  the  other  portions  were 
done  by  contract.  The  work  was  all  finished  and  the  water 
let  on  October  23. 

PIPES. 

The  total  amount  of  pipe  laid  during  the  year  has  been  3 
miles,  2,654  ^^^*^'  ^^^' '  ^^  ^^^  ^'^^  service  9,601  feet  of 
12-inch,  31  feet  of  8-inch,  65  feet  of  6-inch,  41  of  4-inch,  all  of 
cast  iron,  and  54  feet  of  4-inch  cement  lined.  On  twenty  different 
streets  there  has  been  laid  6,241.7  feet  of  6-inch,  and  817.8  feet 
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of  4-inch  cast  iron  pipe.  On  ten  courts  1,029.8  feet  of  2-inch 
lined  pipe,  and  613  feet  of  smaller  sizes  have  been  laid  as  mains. 

The  total  number  of  gates  of  all  sizes  set  this  year  is  48 ;  15 
have  been  set  on  the  high  service,  26  on  the  newr  pipe  laid  this 
year,  and  7  on  the  different  streets  in  the  Highland  district,  to 
separate  the  new  high  service  from  the  general  distribution ; 
15  new  hydrants  have  been  set  in  connection  with  new  pipe. 

Four  hundred  and  forty -two  new  services,  and  13  to  replace 
others  of  a  smaller  size,  have  been  put  in  this  year,  of  an 
aggregate  length  of  21,157  ^^^^'  Forty-one  services  were  put 
in  Swampscott,  and  3  in  East  Saugus,  of  an  aggregate  length 
of  2,872  feet,  which  have  been  paid  for  by  the  owners  of  the 
estates. 

During  the  year  39  new  meters  have  been  set,  40  have  been 
taken  out,  repaired  and  reset,  and  12  have  been  discontinued; 
332  corporations,  that  had  become  clogged  with  rust,  have  been 
dug  up  and  drilled  out ;  23  new  stop  and  waste  cocks  have  been 
put  in  to  replace  broken  ones,  and  22  new  connections  for  ser- 
vice pipes  put  in  for  the  same  cause ;  14  services  have  been 
changed,  and  15  private  hydrants  repaired  ;  46  services  repaired 
on  account  of  being  broken  by  the  new  sewers ;  276  stop  boxes, 
14  meter  boxes  and  16  gate  boxes,  found  rotten,  have  been  taken 
out  and  replaced  with  new  ones ;  3  hydrants  have  had  to  be 
replaced  with  new  ones ;  also  two  broken  gates  have  been 
replaced  with  new  ones,  aud  one  gate  has  been  changed  for 
a  larger  size ;  137  leaks  on  pipes,  hydrants  and  gates  have  been 
repaired  during  the  year. 

STORAGE. 

For  about  six  months  in  the  year,  varying  in  different  years, 
according  to  the  rainfall,  from  f\\e  to  seven  months,  the  water 
required  for  the  daily  consumption  of  the  city  can  be  drawn 
directly  from  the  flowing  streams  which  furnish  the  new  supply  ; 
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for  the  balance  of  the  year  we  must  rely  upon  the  surplus  water 
which  has  been  stored  in  the  ponds.  For  the  five  months,  from 
June  I  to  November  i,  this  is  the  only  reliance.  From 
November  i  to  the  middle  of  December,  possibly  later,  the 
supply  is  taken  partly  from  the  streams,  and  the  balance  from 
the  storage.  It  becomes,  therefore,  a  matter  of  the  utmost  neces- 
sity to  provide  sufficient  storage  capacity  to  meet  the  varying 
requirements,  in  order  to  prevent  the  calamity  of  a  water  famine. 

The  present  storage  capacity  of  our  ponds,  above  a  plane  of 
6  feet,  is  561,786,842  gallons.  Correcting  the  storage,  for  the 
loss  from  evajxjration,  for  the  five  months  from  June  ist  to 
November  ist,  the  available  storage  will  be  540,703,927  gallons. 

The  year  1885  was  a  remarkably  favorable  one  for  the  canal.  It 
furnished  the  supply  to  the  city,  wholly  or  in  part,  from  January 
I  to  June  7,  and  from  November  i  to  December  31,  a  period 
of  219  days,  leaving  only  146  days  in  which  the  whole  was 
taken  from  the  ponds.  In  1884  the  first  water  used  from 
the  canal  was  on  December  16,  45  days  later  than  in  1885, 
which  would  give  174  days  to  be  supplied  from  the  canal,  and  191 
days  to  be  supplied  from  the  ponds.  One  hundred  and  ninety-one 
days  may  therefore  be  taken  as  the  maximum  time  in  which 
the  whole  supply  must  be  taken  from  the  ponds,  and  146  days 
as  the  minimum,  and  169  days  as  the  mean  time. 

In  1880  the  average  daily  consumption,  during  the  f\\e  months 


Board  of  Health,  making  it  obligatory  to  connect  all  dwellings 
with  the  public  sewers,  where  such  sewers  exist,  and  the  con- 
stant demand  for  their  extension,  renders  it  almost  certain  that 
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the  percentage  of  increase  will  not  be   reduced  during   the  five 
years  from  1SS5  to  1890. 

Allowing  the  same  relative  increase  in  the  daily  consumption 
in  the  five  months  from  June  i  to  November  i,  the  con- 
sumption in  188S  will  be  2,637,979  gallons,  and  the  maximum 
time  of  191  days'  use  from  the  ponds  will  require  491,853,989 
gallons,  leaving  a  surplus  of  only  48,849,938  gallons,  or  18  days' 
supply  on  hand.  In  1889  the  consumption  for  the  same  months 
will  be  2,840,901  gallons  per  day,  and  the  maximum  time  of  191 
days  will  require  542,612,091  gallons,  being  a  deficit  of  about 
2,000,000  gallons.  The  average  time  of  169  days  will  require 
474,112,269  gallons,  leaving  a  surplus  of  only  66,591,658  gallons, 
or  23  days'  supply  on  hand. 

In  1890  the  daily  average  for  those  months  will  reach  3,043,822 
gallons,  and  the  quantity  required  for  the  average  time  of  169 
days  will  be  514,405,918  gallons,  leaving  only  26,298,009  gal- 
lons, or  8  days'  supply  on  hand.  If  this  should  prove  an  unfavor- 
able year,  requiring  the  maximum  supply  of  191  days  from  the 
ponds,  the  quantity  required  would  be  581,370,002  gallons,  or 
more  than  40.000,000  gallons  beyond  the  capacity  of  the  ponds. 
If,  on  the  other  hand,  it  should  prove  a  very  favorable  year, 
requiring  the  supply  from  the  ponds,  for  the  minimum  time  of 
146  days,  the  quantity  would  be  444,305,915  gallons,  or  31  days* 
supply  only,  and  this  is  the  best  that  can  be  expected  under  the 
most  favorable  circumstances  in  1890.  In  calculating  the  neces- 
sary storage  required  to  insure  the  city  against  the  danger  of  a 
short  supply  of  water,  the  maximum  time  of  the  required  supply 
from  the  ponds  must  be  taken,  otherwise  a  water  famine  is  almost 
sure  to  be  the  result. 

This  estimate  is  based  upon  the  assumed  average  increase  in 
the  consumption,  being  relatively  the  same  as  from  1880  to  1885, 
that  the  canal  will  furnish  the  full  supply  during  the  time  it  is  in 
use,  and  that  both  ponds  will  be  full  on  the  first  day  of  June  in 
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each  year.  If  they  are  not  full,  the  clanger  is  increased  in  pro- 
portion to  their  deficiency.  This  estimate  shows  the  following 
facts :  that  if  1888  should  prove  an  unfavorable  year,  similar  to 
1883  or  1884,  the  storage,  provided  the  ponds  are  full,  would  be 
just  sufficient  to  carry  us  through,  leaving  but  18  days'  supply  on 
hand ;  that  in  1889  an  unfavorable  season  would  exhaust  the 
entire  supply,  and  with  an  average  season  only  a  small  surplus 
would  be  left  on  hand.  If  the  unfavorable  season  should  be 
delayed  till  1890,  unless  some  provision  is  made  previous  to 
that  time,  the  city  would  be  in  a  worse  condition  than  ever 
before,  and  with  a  very  favorable  season  we  shall  barely  escape 
from  a  short  supply. 

In  view  of  these  facts,  and  considering  that  it  will  probably 
require  two  working  seasons  to  make  the  necessary  additions  and 
connections  required  to  place  the  water  supply  of  the  city  upon 
a  basis  equal  to  its  growing  wants,  prudence  would  require  that 
the  question  of  increase  of  storage  be  given  early  attention. 

Respectfully  submitted, 

Panjrl  Walden, 

Suferini^ndent^ 
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TABLE  II. 


SHOWING   THE   CONSUMPTlOfi   OF   WATER    FOR   THE   YEAR   ENDING 
DECEMBER   3!)    1886. 
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TABLE   V. 

SHOWING   THE   RAINFALL    AT   THE   PUMPING    STATION   FOR  THE  YEAR  1886. 


1 

0 

i 

6 

a 
a 
ce 

•— > 

1 

< 

c 

1 

< 

1 

1 

1* 

E 
it 
> 
0 

1 

0.82 

0  06 

2   . 

0.03 

1   . 

0.07 

0.03 
0.25 

0.69 

4  • 

5  • 

6  . 

0.40 
0.43 

0.06 

V^ 

0.46 

088 

0.80 

0  06 

7  . 

0.29 
I. II 

1. 12 

0.64 

I 

0.45 
0.23 



0.13 

9  • 
10  . 

0.05 

0.44 
0.01 

0.16 
0.04 

0.02 

0.16 

II  . 

2.26 

3-37 
0.06 

12  . 

0.03 
0.25 

0.03 

0.37 

0.04 

0.92 
0.25 

0.15 

13  • 

0.22 

0.01 

035 
008 
0.08 
0.0 1 

0.72 
0.22 
0.27 

0.03 

I  5  . 

0.55 
0.45 

0.52 

0.02 
0.31 
0.04 

0.18 

16 

0.03 

0.04 

0  28 

17  . 

0.07 

0.28 
0.33 

Is. 

0.06 

0-93 

1.17 

19. 

20  . 

0.52 

0.42 
1.50 
0.15 
0.02 

0.01 

0.07 

21  . 

0.13 

0.03 

22   . 

0.21 
1.28 

0.05 
0.64 

27   • 

0.06 
0.18 
0.07 

24  . 

?6 

O.IO 

0.58 

0.53 
1.20 
0.40 
0.46 
0.02 

1.28 

0.92 
025 

0.22 

0.40 

2.56 
0.03 

0.30 
0.67 
0.28 
0.25 
2.05 
0.08 

'I 

0-33 

0.08 

0.45 
0.08 

0.02 

29. 
30. 
31  • 

0.49 
0.27 
0.07 

0.21 
0.02 

0.13 

0  06 

0.04 

0.07 
0.57 

0.07 
0.90 

5-98 

7-47 

370 

1.90 

330 

1-57 

4.05 

3-59 

3-22 

3.77 

3-96 

5-75 

Rainfall  for  the  year,  48.26  inches. 
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HEPORT    OF  THE 


TABLE  YI. 

SHOWING   THE   AMOUNT  AND    SIZE   OF   PIPE  LAID   IN    1 886. 


► 


8TRBBTS  WHBRB  LAID. 

SIZB  OF  PIPB. 

Street. 

From. 

To. 

Kind  of 
Pipe. 

4.inch. 

6.inch. 

Alley.     .     .     . 

Shepard     .     . 

_ 

Cast  Iron 

6S.O 

_ 

Bloomfield  .    . 

Fayette      .     . 

Chatham   .     . 

»i 

- 

738.7 

Bessie     .    .    . 

Silsbee  ave.    . 

- 

(« 

- 

678.2 

Boynton      .     . 

Hudson      .     . 

- 

K 

163.0 

- 

Carlton  .     .     . 

Hawthorne    . 

- 

It 

- 

122.0 

Collins  ave.     . 

Extension .     . 

_ 

t( 

- 

428.6 

Chestnut     .     . 

Lander .     .     . 

- 

(« 

- 

62.6 

Choate    .     .     . 

Extension .     . 

Silsbee  ave.    . 

(t 

33-5 

- 

Fayette  .     .     . 
Fuller     .     .     . 

Logan  .     .     . 

Extension .     . 

(k 

206.2 

Abbott  .     .     . 

- 

(» 

220.0 

- 

Hawthorne 

Bay  View  ave. 

Carlton      .     . 

u 

- 

720.0 

Henry  ave. .     . 

Extension .     . 

- 

ti 

- 

205.5 

Lynnfield    .     . 

(( 

- 

(4 

- 

1,626.7 

Lake  .... 

tt 

Pond     .     .     . 

<i 

- 

218.0 

Ontario  .     .     . 

»♦ 

_ 

tt 

__ 

398.0 

Rockingham    . 

(t 

- 

Cement 

- 

79.0 

Rhodes  .     .     . 

Saratoga    .     . 

- 

Cast  Iron 

120.5 

Silsbee  ave.      . 

Choate .     .     . 

Bessie   .     .     . 

»t 

- 

678.2 
80.0 

Shepard  .     .     . 
She  don  .     .     . 

Allev     .     .     . 

_ 

fc« 

- 

Eastern  ave.  . 

- 

t( 

212.8 

- 

Totals 817.86,241.7 


SHOWING  THE   AMOUNT   AND   SIZE    OF   PIPE   LAID   IN   COURTS   IN    1886. 


COURTS  WIIERB   LAID. 

SIZE  OP  PIPB. 

Court, 

From. 

To. 

Kind. 

2.inch. 

1%-in. 

iV4-in. 

Brown's  ct.    .     . 

Boston     .     . 

End  of  ct. 

Lined 

161.O 

142.0 

_ 

Chadwell  ct., 

Summer 

»* 

- 

160.2 

- 

Elmwood  pi. 
Harvard  pi. 

Johnson  .     . 

tt 

165.6 

21.8 

- 

Tudor      .     . 

** 

137-2 

415 

- 

Leavitt  pi. 

Chatham 

tt 

185.5 

60.5 

- 

Leect      . 

•  t 

t' 

204.0 

32.0 

- 

Myrtle  st. 
Ward  St.   . 

Extension    . 

- 

tt 

- 

55-0 

Adams    .     . 

Jefferson 
End  ofct. 

tt 

176.5 

- 

Williams  ct 

Extension    . 

** 

- 

72.0 

Wheeler  st. 

(t 

tt 

ti 

— 

28.0 

Totals 

1,029.8 

486.0 

127.0 

PUBLIC   WATER    BOARD. 
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TABLE  VL— Continued. 


PIPE   LAID   FOR    HIGH   SERVICE. 


Street. 

From. 

To. 

12" 

8^^ 

6^4'' 

Kind. 

Reservoir  road 

Reservoir  .     . 

Lin  wood     .     . 

TSa 

_ 

Private  way     . 

Lin  wood    .     . 

Holder's  Pond 

6^6 

_ 

_ 

4 

Cast  Iron. 

Tapley    .     .     . 

Holder's  Pond 

Woodlawn 

7^'^ 

- 

4 

- 

Woodlawn  .     . 

Taplev  .     .     . 

Lover's  Leap  av 

'54 

- 

_ 

_ 

Lovers*  Leap  av. 

Woodlawn      . 

Forest    .     .     . 

826 

- 

4 

- 

- 

Forest     .     .     . 

Lover's  Leap  av 

No.  Franklin  . 

2S4 

_ 

- 

_ 

No.  Franklin  . 

Forest    .     .     . 

Franklin     .     . 

qoo 

_ 

« 

_ 

_ 

Franklin      .     . 

No.  Franklin. 

Western  ave.  . 

680 

{ 

- 

26 
4 

Cement. 
Cast  Iron. 

Western  ave.   . 

Franklin     .     . 

Bay  View  ave. 

2,540 

•- 

31 

4 

Cast  Iron. 
Cement. 

Bay  View  ave. 

Western  ave  . 

Hollingsworth 

1,688 

-  24 
27    2 

Cement. 
Cast  Iron. 

Hollingsworth 

Bay  View  ave. 

Rockaway  .     . 

436 

- 

- 

Rockaway  .     . 

Hollingsworth 

Connection     . 

31 

- 

- 

- 

Allen  ave.   .     . 

Bay  View  ave. 

Connection     . 

- 

30 

- 

- 

Totals  .     .     . 

f 

9,601  3i|65 

1 
54  Cement. 

i 

41  Cast  Iron. 

Miles.  Feet. 

Total  pipe  laid  in  1886 3  2,654 

Previously  laid 75  1,002 

Total  to  January  i,  1887 78  3,656 

Total  in  Saugus i  530 
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REPORT  OK  THE 


TABLE  YII. 


SHOWING   THE  LOCATION   OF  GATES   SET   IN   1886. 


Street. 


Alley . 

Acorn 

Adams 

(High  service.) 
Bloomfield 

Bloomfield 

Bessie 

Boynton     . 

Choate 

Fayette  extension 

Fuller 

Hawthorne 

Hawthorne 

Henry  ave.  ext. 

Henry  ave. 

(High  service. 
Highland  ave. 

(High  service. 
High  Rock 

(High  service.) 
Hoi  lings  worth 

(High  service.) 
Jefferson     . 

(High  service.) 
Lake  . 

Lynn  field   . 


Location. 


I9i  ft.  N.  from  the  S.  line  of  Alley  st. ;  li  ft. 

E.  from  the  E.  line  of  Shepard  st.  . 
22  ft.  E.  from  the  W.  line  of  Acorn  st. ;  on  the 

line  of  the  S.  line  of  Hollingsworth  st.  . 
334  ft-  S.  from  the  N.  line  of  Adams  st. ;  6  in, 

W.  from  the  E.  line  of  Duke  st. 
i6i  ft.  S.  from  the  N.  line  of  Bloomfield  st. ; 
ft.  E.  from  the  E.  line  of  Fayette  st. 
16  ft.  S.  from  the  N.  line  of  Bloomfield  st. ;  on 
the  line  of  the  W.  line  of  Chatham  st.     . 
36  ft.  E.  from  the  W.  line  of  Bessie  st. ;  i  ft.  N. 
from  the  N.  line  of  Silsbee  ave. 

15  ft.  W.  from  the  E.  line  of  Boynton  st. ;  on 
the  line  of  the  S.  line  of  Hudson  st. 

16  ft.  W.  from  the  E.  line  of  Choate  st. ;  4  ft.  S. 
from  the  S.  line  of  Silsbee  ave. 

16  ft.  E.  from  the  W.  line  of  Fayette  st. ;  on 
the  line  of  the  N.  line  of  Logan  st. 

16  ft.  S.  from  the  N.  line  of  Fuller  st. ;  i  ft.  E. 
from  the  W.  line  of  Abbott  st. 

i6i  ft.  S.  from  the  N.  line  of  Hawthorne  st 
on  the  line  of  the  E.  line  of  Bay  View  ave. 

17  ft.  S.   from  the  N.  line  of  Hawthorne  st 
2  ft.  W.  from  the  W.  line  of  Carlton  st. 

32  ft.  N.  from  the  S.  line  of  Henry  ave. ;  on  the 

line  of  the  E.  line  of  Henry  ave. 
38I  ft.  W.  from  the  E.  line  of  Henry  ave. ;  on 

the  line  of  the  N.  line  of  Allen  ave. 
9I  ft.  W.  from  the  E.  line  of  Highland  ave. 

15!  ft.  N.  from  the  N.  line  of  house  No.  13 

18  ft.  S.  from  the  N.  line  of  High  Rock  st ;  on 
the  line  of  the  W.  line  of  Herbert  st. 

13  ft.  S.  from  the  N.  line  of  Hollingsworth  st. 

6  in.  E.  from  the  W.  line  of  Bay  View  ave. 
io3  ft.  N.  from  the  S.  line  of  Jefferson  st. ;  6  ft 

E.  from  the  E.  line  of  Duke  st. 
1 64  ft.  N.  from  the  S.  line  of  Lake  st. ;  on  the 

line  of  the  E.  line  of  Pond  st.  . 
7  ft.  W.  from  the  E.  line  of  Lynnfield  st.  ;64  ft. 

N.  from  the  N.  line  of  Bacheller  st. 


Size. 
Inches. 


4 
4 
6 

6 
6 
6 
4 
4 
6 

4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


PUBLIC   WATER    BOARD. 


4^ 


TABLE  VII.— Continued. 
LOCATION  OF  GATES. — Continued. 


Street. 

Location. 

Size. 
Inches. 

Olive  . 

22  ft.  N.  from  ihe  S.  line  of  Olive  St.;  i  ft. 
from  the  W.  line  of  Fayette  st. 

W. 

4 

Rockaway  . 
(High  service.) 

9^  ft.  E.  from  the  W.  line  of  Rockaway  st. , 
the  line  of  the  S.  line  of  Mountain  ct. 

on 

8 

Rc»ckaway  . 

1 84  ft.  E.  from  the  W.  line  of  Rockaway  st. 
ft.  N.  from  the  S.  line  of  Hollingsworth  st. 

;24 

8 

Rhodes  .     . 

154  ft.  W.  from  the  E.  line  of  Rhodes  st. 
the  line  of  the  N.  line  of  Saratoga  st 

on 

4 

Sheldon      . 

16  ft.  S.  from  the  N.  line  of  Sheldon  st. ;  i 
W.  from  the  W.  line  of  Eastern  ave. 

[  ft. 

4 

Shepard 

I2i  ft-  W.  from  the  E.  line  of  Shepard  st. ;  2  ft. 
N.  from  the  N.  line  of  Alley  st. 

6 

SHOWING   THE   LOCATION  OF  GATES   SET   IN   COURTS   IN   1886. 


Court. 


Brown's  ct. 
Chadwell  ct. 
Elmwood  pi. 
Har>'ard  pi. 
Leavitt  pi. 
Lee  ct. 
Ward  St.     . 


Location. 


Size. 
Inches, 


6  ft.  W.  from  the  E.   line  of  Brown's  ct. ;  on 

the  line  of  the  S.  line  of  Bosion  st.  . 
5  ft.  E.  from  the  W.  line  of  Chadwell  ct. ;  2  ft. 

N.  from  the  N.  line  of  Summer  st.  . 
5  ft.  N.  from  the  S.   line  of  Elmwood  pi. ;  on 

the  line  of  the  W.  line  of  Johnson  st. 
7i  ft.  W.   from  the  W.   gate-post   to  Harvard 

pl.»;  64  ft.  S.  from  the  N.  line  of  Tudor  st.     . 
17  ft.   S.   from  the  N.  line  of  Leavitt  pi. ;  6  ft. 

W.  from  the  E.  line  of  Chatham  st. 
84  fl.  S.   from  the  N.  line  of  Lee  ct. ;  on  the 

line  of  the  E.  line  of  Chatham  st.     . 
74  ft.  E.  from  the  W.  line  of  Ward  st. ;  on  the 

on  the  line  of  the  N.  line  of  Adams  st.     . 


2 

li 

2 

2 
2 
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REPORT   OF  THE 


TABLE    VII.— Continued. 

GATES    AND   BLOW-OFFS   ON  HIGH   SERVICE . 


Street. 


Location. 


Size. 
Inches. 


Reservoir  . 

Holder's  dam     . 

Holder^s  dam     . 

Holder's  dam 
Lover's  Leap  ave. 

No.  Franklin      . 

No.  Franklin 

Franklin'    . 

Western  ave. 

Western  ave. 

Western  ave. 

Western  ave. 

» Bay  View  ave.    . 

Bay  View  ave.    . 

Washington 

Washington 

Reservoir  . 


80  ft.  N.  from  the  steps  to  a  2-inch,  pipe  driven 
in  top  of  dam ;  26)^  ft.  E.  from  2-in.  pipe  at  top 
of  the  dam 

iij^  ft.  S.  from  stone  set  in  the  dam;  9  ft.  E. 
from  center  of  outlet  to  pond    .... 

15I  ft.  W.  and  2%  ft.  S.  from  12  in.  gate  . 

3  ft.  E.  and  2%  ft.  S.  from  12  in.  gate 

15   ft.  E.  from   the   W.   line  of  Lover's  Leap 

ave. ;  54^  ft.  S.  from  the  N.  end  of  stone  wall . 
3>^  ft.  W.  from  the  E.  line  of  No.  Franklin  st. ; 

52i  ft.  S.  from  the  N.  line  of  Boston  st.    . 
On  the  line  of  the  E.  line  of  No.  Franklin  st. ; 

54I  ft.  S.  from  the  N.  line  of  Boston  st.  . 
i6Ji  ft.  W.  from  the  E.  line  of  Franklin  st. ;  10 

ft.  N.  from  the  N.  line  of  Western  ave.     . 
23  ft.  N.  from  the  S.  line  of  Western  ave. ;  17}  ft. 

E.  from  the  W.  line  of  Washington  st.     . 
2o4  ft.  N.  from  the  S.  line  of  Western  ave. ;  19 

ft.  W.  from  the  E.  line  of  Washington  st. 
43I  ft.  S.  from  the  N.  line  of  Western  ave. ;  69I 

ft.  E.  from  the  E.  line  of  house  No.  281  . 
364  ft.  S.  from  the  N.  line  of  Western  ave.;  72 

ft.  E.  from  the  E,  line  of  house  No.  281    • 
25  ft.  W.  from  the  E.  line  of  Bay  View  ave. ;  2 

ft  N.  from  the  N.  line  of  Grant  st.    . 
29J  ft.  E.  from  the  W.  line  of  Bay  View  ave. ; 

65  ft.  S.  from  the  N.  line  of  Hamilton  ave. ; 
Gate  connecting  the  High  Service  with  the  12 

in.  pipe  on  Washington  st 

10  ft.  E.  from  the  W.  line  of  Washington  st. ; 

i6)f|ft.  N.  from  the  S.  line  of  Western  ave. ; 
96^  ft.  E.  from  the  12  in.  gate  at  reservoir  to  a 

Y  pipe 


12 

Blow-off. 

4 

BlowH>ff. 

4 
12 

RIoWKlff. 

4 


Blow-off 

4 


Blow-off. 

4 


Blow-off. 

4 


Blow-off. 

4 


12 
12 


Number  of  gates  set  in  1886 
Number  previously  set 


Total  gates  set  to  January  i,  ^887 


48 
610 

658 


PUBUC   WATER   BOARD. 
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TABLE   VIII; 


SHOWING   THE   LOCATION  OF   HYDRANTS    SET   IN    1886. 


Bajr  View  avenue 
Bay  View  ^avenue 
Bloomfield  street 
Bessie  street 
Bessie  street 
Carlton  street   . 
Collins  avenue 
Fuller  street 
'Hawthorne  street 
Lynn  field  street 
Lynn  field  street 
Ljrnnfield  street 
Lynnfield  street 
Ontario  street  . 
Silsbee  avenue  . 


opposite  Beacon  Hill  avenue. 

100  ft.  north  from  Grant  street. 

.     290*  ft.  from  Fayette  street. 

123  ft.  north  from  Silsbee  avenue. 

527  ft.  north  from  Silsbee  avenue. 

120  ft.  north  from  Hawthorne  street. 

450  ft.  southerly  from  Boston  street. 

.   200  feet  east  from  Boston  street. 

330  ft.  east  from  Bay  View  avenue. 

6  ft.  southerly  frorri  Bacheller  street. 

450  ft.  north  from  Bacheller  street. 

900  ft.  north  from  Bacheller  street. 

1,300  ft.  north  from  Bacheller  street. 

450  ft.  east  from  Tapley  street. 

7  ft.  east  from  Choate  street. 


Number  of  hydrants  set  in  1886 
Hydrants  previously  set 


'5 

557 


Total  number  set  to  December  31,  1886 


572 
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TABLE  X. 


REPAIRH  OF    PIPES,    HYDRANTS    AND  GATES   IN    1^86, 


SIZE  OK 

i 

e 

SIZB 

OF  PIPE. 

GATE. 

1 

lO 

8 

6 

4    I.H 

, 

% 

8 

6 

"5. 
s 

January 

1 

I 

_ 

2 

_ 

2 

2 

_ 

_ 

X 

February  .     , 

- 

- 

2 

2 

- 

2 

- 

- 

I 

March   .     . 

I 

I 

I 

- 

- 

I 

I 

- 

- 

3 

April     .     . 

- 

- 

3 

4 

- 

- 

I 

- 

- 

May.     .     .     . 

- 

I 

I 

- 

- 

- 

- 

- 

[une       .     . 
fulv  .     .     . 

I 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4 

7 

- 

- 

3 

- 

- 

- 

Augufit .     . 

- 

I 

3 

6 

- 

- 

I 

- 

- 

September 

3 
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Meteorological  Record  for  March,  1886. 
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Meteorological  Record  for  April,  1886. 
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Meteorological  Record  for  October,  1886. 
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Meteorological  Record  for  November,  1886. 


8  a.m. 

I    p.  M. 

6  p.  M. 

24   HOURS 

ENDING   8  A. 

M. 

c 

k 

1    i 

k 

% 

il 

i 

c 

1 

§ 

^ 

0 

« 

B 

0 

h 

E  1 

c 

g 

6 

-: 

1 

ei 

1 

ci 

S 

1 

1 

1^ 

*c  g 

'c8 

'3 

s 

c 

0 

PQ 

h 

a 

^ 

n 

H 

H 

h 

Q 

a 

ca 

I 

29.98 

47° 

29.99 

5f 

30.09 

46^ 

55° 

43° 

12^ 

49° 

.01 

2 

30.04 

49 

30.07 

56.5 

30.10 

49-5 

57 

47-5 

9-5 

52.2 

- 

3 

30.13 

51-5 

30.11 

55-5 

30.0S 

54-5 

58 

51-5 

6.5 

54-7 

- 

4 

29.94 

58 

29.94 

56 

29.98 

49 

59-5 

34 

25.5 

46.7 

- 

5 

30.08 

38.5 

30.12 

54-5 

30.12 

50.5 

55-5 

39-5 

16 

47-5 

- 

6 

30.18 

53 

30.15 

52.5 

30.04 

56 

57-5 

43 

14-5 

50.2 

.67 

7 

29.63 

43-5 

29.62 

43 

29.65 

38 

42.5 

28.5 

14 

35-5 

8 

29.66 

30 

29.78 

38.5 

29.79 

32.5 

40 

31 

9 

35.5 

- 

9 

29.89 

34-5 

29.92 

46 

2995 

45 

46.5 

34-5 

12 

40.5 

■- 

lO 

30.01 

39 

30.03 

52 

30.04 

44 

52 

39 

13 

45-5 

.16 

II 

3005 

41 

30.06 

53 

30.06 

50.5 

53.5 

36.5 

^l 

45 

- 

12 

30.09 

39 

30.10 

46.5 

30.10 

43-5 

48 

39-5 

8.5 

43-7 

.78 

13 

30.02 

43-5 

29.96 
29.85 

36 

29.92 

34 

45.5 

295 

16 

37-5 

.18 

H 

'H^ 

30.5 

37-5 

29.86 

33 

38 

31 

7 

34-5 

- 

15 

29.88 

38 

29.91 

42.5 

2993  ■  37-5 

43-5 

30 

13-5 

36.7 

- 

i6 

30.07 

31 

30.11 

38.5 

30.24  ;  33-5 

39 

30 

9 

34.5 

- 

17 

30.10 

37.5 

30.19 

39 

30.19 

43 

58 

39 

19 

48.5 

.25 

i8 

30.17 

58 

29.80 

62 

29.64 

50.5 

62.5 

37-5 

25 

50 

.28 

'9 

29.70 

40 

29.70 

38.5 

29.72 

35 

41.5 

33.5 

8 

37.5 

- 

20 

29.76 

35-5 

29.76 

45-5 

29.76 

42 

46 

36 

10 

41 

- 

21 

29.79 

38 

29.81 

45-5 

29.83 

43 

47.5 

33 

HS 

40.2 

- 

22 

29.92 

34 

29-95 

43-5 

29.98 

38 

55-5 

34-5 

21 

45 

- 

23 

30.03 

41 

29.99 

46 

29.89 

52.5 

60.5 

41.5 

'9 

51 

.55 

24 

29.63 

49-5 

29.64 

52 

29.70 

40.5 

53.5 

37 

16.5 

45.2 

25 

29.92 

37-5 

29.94 

39 

2993 

39-5 

^ 

34 

10 

39 

•33 

26 

29.86 

34 

29.91 

38 

29.95 

35 

38.5 

27 

"•5 

32.7 

27 

30.07 

28 

30.09 

37 

30.10 

35 

38.5 

25 

13.5 

31.7 

- 

28 

30.13 

27-5 

30.13 

38 

30.13 

36 

42.5 

29 

»3.5 

35-7 

- 

29 

30.12 

42.5 

30.10 

50.5 

30.07 

47-5 

50.5 

38.5 

12 

44.5 

- 

30 

29.99 

39-5 

29.97 

47-5 

29.94 

53-5 

48 

40.5 

7.5 

44.2 

.12 

Monthly  range 
Monthly  mean 
Monthly  rainfall 


37.5° 


42.53' 


3-33 


PUBLIC    WATER    BOARD. 


57 


Meteorological  Record  for  December,  1886. 


8   A.M. 

I    p.  M. 

6  p.  M. 

24   HOUKS 

ENDING   8  A.M. 

c 

u 

c 

^ 

^ 

• 

u 

V 

il 

u 

e| 

eS 

& 

a 

5 

g 

g 

^ 

1 

g 

s  g 

a 

S 

• 

«> 

c 

tJ 

.§  ® 

E  0 

g 

2 

(S 

1 

(4 

E 
E 

1 

*x  6 

t 

^ 

1 

Q 

n 

H 

CQ 

H 

n 

Q 

^. 

tf 

I 

29.74 

41.5^ 

2974 

41.5^ 

2975 

36^ 

42.5° 

2<f 

13.5^ 

35.7° 

.04 

2 

2973 

29 

29.72 

23 

29.72 

21.5 

29-5 

'2.5 

17 

21 

- 

3 

""HI 

'3-5 

2975 

20 

29.78 

16 

21.5 

12.5 

9 

'I 

- 

4 

2988 

13 

2995 

23 

30.03 

19 

24.5 

7-5 

17 

16 

- 

5 

30.18 

9-5 

30.19 

12.5 

30.20 

13 

19 

9-5 

9-5 

14.2 

.39 

6 

30.18 

19 

30.18 

25 

30.18 

25-5 

30.5 

'7-5 

^l 

24 

.03 

7 

30.18 

18 

30.17 

20 

30.15 

21 

26 

18 

8 

22 

.29 

8 

30-14 

20.5 

30.14 

31 

30.14 

30.5 

35 

21.5 

13.5 

28.2 

- 

9 

30.17 

32.5 

30.18 

40.5 

30.19 

35 

41 

20 

21 

30.5 

- 

lO 

30.24 

20 

30.24 

39-5 

30.24 

37.5 

40.5 

31-5 

9 

36 

- 

II 

30.23 

33 

30.23 

47-5 

30.23 

43.5 

48 

35 

'3 

41-5 

- 

12 

30.24 

41 

30.24 

42.5 

30.24 

39 

42.5 

30 

12.5 

36.2 

.04 

13 

30.18 

3i 

30.15 

35 

30.12 

32 

38 

-31 

7 

34-5 

.09 

H 

30.00 

38 

29.98 

38.5 

29.96 

32 

39-5 

30.5 

9 

35 

- 

15 

29-93 

35 

29.91 

46 

29.90 

40.5 

46 

16.5 

29-5 

31-2 

.11 

i6 

29.86  i  16.5  1 

29.85 

13.5 

29.85 

13 

19 

10.5 

8.5 

14.7 

.14 

17 

29.92 

13 

29.98 

24 

30.01 

21.5 

35 

13 

22 

24 

- 

i8 

30.17 

33-5 

30.16 

38.5 

30.14 

40.5 

43 

34-5 

8.5 

38.7 

1. 14 

19 

30.07 

37 

30.07 

42.5 

30.09 

39 

42 

30.5 

"•5 

36.2 

- 

20 

30.11 

30.5 

30.12 

36 

30.12 

31-5 

42 

22 

20 

32 

- 

21 

30.13 

22.5 

30.14 

36.5 

30.13 

33 

38 

23-5 

14-5 

30.7 

- 

22 

30.14 

32 

30.15 

^i-5 

30.16 

39-5 

42 

28 

H 

35 

- 

23 

30.22 

28 

30.24 

38.5 

30.26 

39-55  40.5 

28.5 

12 

34-5 

.01 

24 

30.26 

40.5 

30.21 

49-5 

30.14 

46        50.5 

35-5 

>5 

43 

1. 13 

^i 

29.94 

35.5 

2995 

34 

29.99 

23        35.5 

13-5 

22 

24.5 

- 

30.01 

16 

30.02 

21 

30.04 

28        29.5 

15.5 

H 

22.5 

- 

27 

30.02 

27 

30.02 

35 

30.03 

28        35.5 

15-5 

20 

25.5 

.03 

28 

30.06 

17 

30.08 

23 

30.09 

21-5 

25 

17.5 

8 

21.5 

- 

29 

30.10 

18.5 

30.10 

20.5 

30.12 

16 

22.5 

5 

17-5     '3-7 

.06 

30 

30.14      5-5 

30.16 

n 

30.17 

10 

12.5 

5 

7.5 

8.7 

.10 

31 

30.20  1  1 1.5 

30.20 

22 

30.19 

33 

35 

1.1 

24 

23 

.91 

Monthly  range 

45-5° 

\ 

Monthly  mean 

27.43° 

Monthly  rainfall 

4-51 

i 


NTH  ANNUAL  REPORT 


--•»"S,;S 


WATER  BOARD 


CITY  OF  LYNN, 


FOR   THE   YEAR   ENDING   DECEMBER  31,   1887. 


LYNN,    MASS.  : 

WOODBURY    S.  PRENTISS. 

1888. 


\ 


\J  UL  fy  pk.  / 


SIXTEENTH  ANNUAL  REPORT 


PUBLIC  WATER  BOARD 


CITY  OF  LYNN. 


FOR   THE   YEAR    ENDING    DECEMBER   31,    1887. 


(j&^/ntAu/rne&Ud'  ^ 


^/^-^/^^ 


/^    (^Joa^iti/. 


R.L.^v\ 


SIXTEENTH  ANNUAL  REPORT 


PUBLIC  WATER  BOARD 


CITY  OF  LYNN, 


FOR   THE   YEAR    ENDING    DECEMBER   31,    1887. 


LYNN,    MASS.  : 

WOODBURY    S.   PRENTISS. 

1888. 


R.L.,N'\ 


OFFICERS  FOE   1887. 


D.  H.  SwEBTSBR,  President^ 
For  two  years. 

Albbrt  a.  Davis, 
For  one  year. 


Alfrbd  a.  Mower, 
For  three  years. 

David  Knox, 

For  four  years. 


Edwin  Bates* 

For  five  years. 


Superintendent  and  Clerk — Daniel  Walden. 

Water  Registrar — Frank  McCullough. 

Pumping  Engineer — W.  H.  Messinger. 

Foreman  of  Piping— l£.Tywi^  Maxwell. 

Foreman  of  Services — George  Sanborn. 

Inspectors — Winslow  J.  Rowell,  Willis  L.  Snow,  J.  Frank  Pool, 


PUBLIC   WATER  BOARD   FOR   1888. 


D.  H.  Sweetser,  for  one  year. 
Alfred  A.  Mower,  for  two  years. 
David  Knox,  for  three  years. 
Edwin  Bates,  for  four  years. 
Edward  B.  Billings,  for  five  years. 


ANNUAL  REPORT. 


Office  of  the  Public  Water  Board 
January  20,  1888. 


>ARD,  ^ 


To  the  Honorable  Mayor  and    City  Council  of  the   City  of 
Lynn : 

The  sixteenth  annual  report  of  the  Public  Water  Board  is 
hereby  presented,  together  with  the  reports  of  the  Superintendent 
and  Water  Registrar.  These  reports  deal  fully  with  the  details 
and  practical  working  of  the  department,  and  contain  much 
information  of  general  interest. 

The  first  and  most  important  question  to  consider  in  reviewing 
the  condition  of  this  department,  is  the  capacity  of  the  works  to 
furnish  at  all  times  an  unfailing  and  abundant  supply  of  water. 
If  the  quantity  of  water  is  insufficient,  no  matter  how  elaborate 
or  costly  the  works,  they  must  be  regarded  as  a  failure.  The 
supply  must  be  ample  for  dry  as  well  as  rainy  seasons,  and  the 
storage  sufficient  to  carry  us  through  times  of  drought,  following 
a  period  of  low  rainfall. 

In  a  growing  community  like  ours,  it  may  be  said  the  public 
water  works  are  never  finished.  No  sooner  is  an  improvement 
or  extension  completed,  than  the  growth  of  the  city  requires  new 
extensions  of  the  works  to  keep  pace  with  the  rapid  increase  in  the 
consumption  of  water.  The  increase  of  population  is  to  be  pro- 
vided for,  new  streets  are  to  be  piped,  new  houses  supplied  with 
water,  and  the  old  houses  are  constantly  being  fitted  with  the 
modern  water  conveniences. 
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A  constant  watchfulness,  both  of  the  consumption  of  water 
and  the  sources  of  supply,  is  required  of  those  having  this  de- 
partment in  charge.  In  providing  a  public  water  supply,  we  have 
invited  our  people  to  discontinue  the  use  of  wells  and  cisterns, 
both  for  manufacturing  and  domestic  use.  With  the  growth  of 
confidence,  it  has  become  practically  their  only  resource.  The 
old  wells  have  so  long  been  abandoned  that  but  few  would  be 
found  available  or  fit  for  use.  A  grave  responsibility  rests  with 
those  who  have  undertaken  to  furnish  the  public  with  water,  for 
serious  consequences  would  arise  if  the  supply  should  fail  and 
the  city  be  shut  off  from  water  even  for  a  short  time. 

Since  the  construction  of  the  canal,  which  conveys  the  waters 
of  Hawkes  and  Penney  brooks  to  the  pumping  station,  our  ex- 
perience has  shown  that  it  can  be  relied  upon  to  supply  us  with 
water  for  about  six  months  in  the  year.  Sometime  during  the 
months  of  November  or  December,  the  brooks,  fed  by  the  fall 
rains,  commence  running,  and  continue  to  furnish  most  of  the 
city's  supply  till  May  or  June,  varying  somewhat  in  different 
years,  according  to  the  rainfall.  The  remaining  six  months  of  the 
year,  say  from  June  to  December,  our  reliance  for  the  city's  supply 
is  upon  the  water  stored  in  Breed's  and  Birch  ponds.  By  raising 
the  dam  at  Birch  pond  the  capacity  of  this  basin  was  nearly 
doubled,  but  it  was  found  that  the  pond  could  not  be  filled  from 
its  own  watershed  during  the  time  we  were  using  the  water  from 
the  brooks.  In  order  to  make  this  increased  storage  capacity 
available,  and  to  ensure  full  ponds  at  the  commencement  of  the 
summer  season,  a  pumping  engine  was  placed  at  the  head  of 
Birch  pond  to  pump  from  the  canal  into  the  pond  some  of  the 
water  that  in  the  winter  and  spring  months  was  running  to  waste. 
By  this  device  we  are  enabled  to  fill  the  ponds,  but  having  now 
reached  the  limit  of  our  capacity  with  the  present  storage  basins, 
we  must  forecast  our  future  wants  and  take  measures  to  antici- 
pate and  provide  for  them. 
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Admitting,  then,  that  we  can  rely  with  our  present  plant  upon 
full  ponds  at  the  beginning  of  the  summer  season,  and  knowing 
accurately  the  capacity  of  these  ponds,  we  have  the  data  at  hand 
to  form  an  estimate  of  our  requirements  in  the  near  future. 

The  storage  capacity  of  our  ponds  above  a  plane  of  six  feet  is 
561,786,000  gallons.  An  allowance  of  20,000,000  gallons  for  the 
loss  by  evaporation  above  the  rainfall  for  six  months,  will  leave 
541 ,786,000  gallons  available  for  use.  The  consumption  of  water 
for  the  six  months  from  June  i  to  Dec.  i  in  1887  was  457^5751234 
gallons,  an  increase  over  the  previous  year  for  the  same  months  of 
about  8% .  Last  summer  the  conditions  were  unusually  favorable 
for  a  low  consumption  of  water,  and,  as  we  cannot  rely  upon  the 
continuance  of  these  favorable  conditions,  we  should  estimate  the 
increase  of  consumption  at  least  at  10%  ;  which  is  about  the 
average  increase  of  the  past  five  years.  On  this  basis  the  con- 
sumption in  1889,  for  the  six  months  from  June  to  December, 
will  be  553,664,000  gallons,  or  12,000,000  gallons  more  than  the 
available  storage. 

With  these  facts  in  view,  and  considering  that  our  city  is  growing 
at  a  rate  that  doubles  its  population  every  twenty  years,  and  that 
the  consumption  of  water  shows  an  average  yearly  increase  of 
more  than  ten  per  cent.,  we  should  no  longer  delay  the  construc- 
tion of  additional  storage  basins.  In  Hawkes  and  Penney  brooks 
we  have  a  suflScient  supply  of  water  for  many  years  to  come,  but 
it  must  be  remembered  that  the  water  from  these  sources  is  fur- 
nished in  six  months  in  the  year,  and  the  remaining  six  months 
we  must  rely  upon  our  storage  basins.  Not  more  than  one- fourth 
of  the  yield  of  the  brooks  can  be  utilized  under  our  present  sys- 
tem, the  other  three-fourths  is  wasted.  The  increase  in  consump- 
tion will  soon  require  that  some  of  this  water  now  running  to 
waste  be  utilized  by  storing  it  in  basins.  As  it  will  take  two 
seasons  to  properly  construct  these  basins,  it  would  appear  imper- 
ative that  we  should  commence  work  this  summer.    The  expense 
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of  building  storage  basins  at  Hawkes  and  Penney  brooks  will 
add  to  our  construction  account,  but  the  income  of  the  department 
will  be  increased  in  a  greater  ratio. 

If  we  build  new  dams  it  is  because  of  an  increasing  demand 
for  water,  and  an  increased  demand  for  water  means  increased 
receipts  for  its  use.  Notwithstanding  the  large  sums  expended 
the  past  few  years  in  costly  construction,  the  revenue  has  steadily 
gained,  so  that  the  financial  exhibit  this  year  shows,  after  paying 
interest  on  the  water  debt,  the  repairs  and  running  expenses  of  the 
department,  a  surplus  of  over  $36,000,  to  be  carried  to  the  sink- 
ing fund  for  the  extinguishment  of  the  water  debt. 

With  this  gratifying  fact  in  view,  there  should  be  no  hesitancy 
on  the  part  of  the  City  Council  in  granting  the  Water  Board  the 
authority  to  proceed  with  the  work  of  constructing  new  storage 
basins,  and  we  respectfully  ask  of  the  City  Council  that  the  mat- 
ter receive  early  consideration. 

PUMPING   ENGINE. 

The  increasing  demand  for  water  necessitates  another  pumping 
engine,  to  take  the  place  of  the  Deane  engine,  which  would  be 
found  too  small  to  supply  the  city  with  water  in  case  of  any  acci- 
dent to  the  large  engine.  The  Leavitt  engine  has  been  in  almost 
constant  use  for  fifteen  years,  and  has  been  proved,  both  in  the 
economy  with  which  it  is  run  and  the  duty  which  it  performs,  one 
of  the  best  pumping  engines  ever  constructed.  Accidents,  how- 
ever, are  liable  to  occur  to  any  machine,  and  should  the  Leavitt 
pump  from  any  cause  give  out,  the  Deane  pump  would  be  unable 
to  pump  water  enough  to  supply  the  city.  With  the  consump- 
tion of  five  years  ago,  this  pump  would  answer  as  a  relief  engine, 
but  we  have  now  outgrown  it,  and  as  it  will  require  at  least  twelve 
months  after  giving  out  a  contract  before  a  suitable  pumping  en- 
gine could  be  furnished,  we  would  recommend  that  some  action 
be  taken  the  present  year  to  procure  one. 
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FINANCIAL. 

The  surplus  revenue  of  the  department,  after  paying  interest  and 
maintenance  for  the  year,  wa8«$36,682.  This  carried  to  the  sink- 
ing funds  makes  the  total  amount  of  those  funds  $241,425.34. 
The  water  debt,  less  the  cash  standing  to  the  credit  of  the  de- 
partment, is  $1,324,821.28.  Deducting  the  amount  of  the  sink- 
ing funds,  it  will  leave  $11083,395.94.  This  sum  is  the  cost  of 
our  water  works  as  represented  by  the  water  debt,  which  will 
ultimately  be  paid  off  by  the  constantly  increasing  and  accumu- 
lating sinking  funds.  This  valuable  property  will  then  belong  to 
the  city,  free  from  incumbrance.  The  value  of  the  water  works 
as  a  piece  of  property  can  be  estimated  by  considering  the  income 
derived  from  them.  Upon  this  basis,  we  can  safely  estimate  them 
at  $2,000,000.  The  income  is  now  sufficient,  after  paying  all 
expenses,  to  pay  five  per  cent,  on  this  amount,  and  as  the  net 
income  is  constantly  increasing,  the  valuation  given  may  be  con- 
sidered a  very  conservative  one. 

STREET    MAINS. 

The  powers  of  the  Water  Board  are  limited.  It  has  no  author- 
ity to  lay  street  mains  until  ordered  to  do  so  by  the  City  Council. 
All  applications  for  water  pipes  in  new  streets  go  to  the  City  Coun- 
cil, are  referred  to  the  Committee  on  Water  Supply,  and  upon 
their  report  the  pipes  are  ordered  laid  or  the  applications  rejected. 
Practically  the  decision  of  the  question  of  laying  new  pipes  rests 
with  the  water  supply  committee.  This  committee,  changing 
from  year  to  year,  some  of  its  members  having  so  limited  a  knowl- 
edge of  matters  relating  to  our  water-supply  that  they  would 
require  a  guide  to  find  our  storage  basins,  can  hardly  be  expected 
to  possess  the  information  necessary  for  intelligent  action  upon 
this  question.  The  recommendations  of  the  Water  Board  are 
often  entirely  ignored  and  pipes  have  been  ordered  laid  in  streets 
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without  grade  or  a  proper  laying  out,  and  in  some  cases  where 
the  location  of  the  streets  could  only  be  found  on  paper. 

Reports  on  applications  are  often  delayed  in  committee  till  the 
last  of  the  year  and  then  rushed  through  in  a  batch  ;  too  late  in 
the  season  to  properly  do  the  work.  In  our  previous  reports  we 
have  urged  upon  the  City  Council  the  policy  of  leaving  this  mat- 
ter with  the  Water  Board.  The  facts  are  in  their  possession,  and 
it  should  be  for  them  to  determine  whether  the  applications 
should  be  granted.  We  would  therefore  recommend  the  passage 
of  an  order  by  the  City  Council,  authorizing  the  Water  Board  to 
lay  street  mains  wherever  in  their  judgment  it  would  be  for  the 
best  interests  of  the  city.  If  such  an  order  be  passed,  all  applica- 
tions for  water  pipes  would  be  made  to  the  board  and  would  re- 
ceive prompt  attention. 

Public  Water  Board, 
By  D.  H,  Sweetser,  President. 
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D.  H.  Sweetser^  Esq.^  President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  take  pleasure 
in  presenting  herewith  the  report  of  the  Water  Registrar  for  the 
year  ending  Dec.  31,  1887 : 

SERVICES. 

Whole  number  of  services  Jan.  I,  1887 7*374 

Put  in  during  the  year 431 

Total  number  Jan.  i,  1888 

New  services  let  on  during  the  year  . 

Services  shut  off  during  the  year  for  non-payment 

Services  let  on  by  payment  of  rates  and  fines 


Services  let  on  for  other  parties  bj-  change  of  ownership  or  occu- 
pancy     

Services  shut  off  by  request,  or  for  vacancy 

Services  let  on,  premises  re-occupied 

Services  discontinued 

Services  put  in  at  Saugus  during  the  year 

Making  the  whole  number  in  Saugus  Jan.  i,  1888 


-7,80s 

370 

50 

43 

II 

73 
96 

3 
18 
90 


There  are  twenty-two  applications  for  services  in  Saugus  on 
Ble,  to  be  put  in  as  soon  as  the  season  will  permit. 

The  ratio  of  increase  yearly  in  the  number  of  services  for  the 
past  twelve  years  is  as  follows : 


1876     . 

.   6.54  per 

cent. 

1882 

9.92  per  cent 

1877     . 

.   7.60  '* 

1883   . 

.  ia8o  **   ** 

1878 

.   6.14  ** 

1884   . 

.   8.62  »*   '* 

1879     • 

.   6.04  ** 

1885 

.   6.36  **   - 

1880 

.    .   8.75  ** 

1886 

.   .   6.58  **   »' 

I88I 

.  10.25  ** 

1887 

.    .   5.84  "   '* 
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RECEIPTS   FOR    THE   YEAR    1 887. 

For  the  use  of  water  for  all  purposes      .        .        $122,142  52 
For  rent,  wood,  grass,  stones,  etc.  .        .        .  86  03 

For  damaged  goods 10  cx) 

For  seal  locks 3  75 

For  fines,  shutting  off  and  letting  on      .        .        .         107  00 

For  summons    .        , 138  20 

For  extra  pipe,  labor,  etc 2,798  94 

$125,286  44 

The  whole  amount  of  which  has  been  paid  into  the  city  treas- 
ury, and  the  Treasurer's  receipts  taken  therefor. 

There  is  due  and  uncollected  on  ordinary  water  rates,  $728.05  ; 
on  meter  rates,  $4,904.69. 

EXPENDITURES    FOR    THE    YEAR    1 887. 
MAINTBNANCE. 

Salaries  and  office  expenses $51^56  97 

Repairs  on  services 2|089  54 

Repairs  on  mains,  hydrants  and  gates  .        .        .  4,052  86 

Pumping,  wages,  coal,  oil,  etc 6,350  47 

Stable  and  workshop i|047  55 

Meters 398  89 

New  supply I1234  07 

Engines  and  boilers 198  10 

Damages 1*049  37 

Tubular  wells i  35 

Reservoir 121  93 

Breed's  pond 36  00 

Birch  pond 115  50 

Total $21,952  50 

CONSTRUCTION. 

Services  and  court  mains $9,150  17 

Mains,  hydrants  and  gates i4>977  00 

New  supply 6,027  57 

Meters 704  66 

Tubular  wells 664  01 

Breed's  pond 13  50 

Birch  pond 50  26 

High  service 3*  25 

Pipe  conduit  and  right  of  way        ....  1,508  00 

Total $33,126  42 
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COMPARATIVE   STATEMENT   OF   REVENUE    FOR    1 887. 

Amount  due  and  uncollected  Jan.  i,  1888       .        .    $5,632  74 
Amount  collected  for  the  year        ....    122,487  50 

$128,120  24 

Deduct  amount  due  Jan.  i,  1887      ....  4,6i2  51 

Revenue  for  1887 $1^3^507  73 

Revenue  for  1886 116,375  70 

Increase  of  revenue  for  1887 $7ii32  03 

STATEMENT  OF  INTEREST,  MAINTENANCE  AND  REVENUE 
FOR  1887. 

Revenue  for  1887 $123,507  73 

Maintenance $21,952  50 

Interest 65,981  00 

87.933  50 

Balance $35»574  23 

Following  will  be  found  the  usual  tables,  exhibiting  the  number 
of  buildings,  families,  stores,  factories,  etc.,  supplied  with  water, 
the  class  of  premises  to  which  meters  are  attached,  the  number 
and  kinds  of  fixtures,  the  yearly  revenues  of  the  department, 
etc.,  etc. 

Respectfully  submitted. 

Frank  McCullough, 

Water  Registrar. 
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STATEMENT 

SHOWING    THB   NUMBER    OF   BUILDINGS    TO    WHICH    WATER    IS    SUPPLIED, 
ALSO,  THB   NUMBER   OF  FAMILIES,  VARIOUS   FIXTURES,    ETC.,  CON- 
TAINED  IN  THE   SAME,  TOGETHER  WITH  THE   NUMBER   OF 
FIRE   HYDRANTS,   DECEMBER  31,    1 887. 

Buildings 7<2i7 

Factories 163 

Stores  and  shops *        .        .        .  696 

Offices 212 

Restaurants  and  saloons 129 

Families 10,783 

Boarding-houses 155 

Faucets 171229 

Bathtubs 1,356 

Water-closets 4,003 

Urinals .*        .  227 

Hand-hose 2,322 

Steam  heaters .        .  164 

Stationary  engine no 

Elevators i 

Motors 16 

Gas  machines 2 

Gas  engines 4 

Fire  hydrants 59° 
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STATEMENT 


SHOWING   THE  CLASS   OK  PREMISES   TO  WHICH   METERS   ARE   ATTACHED. 


CLASS. 

SIZES. 

H 
4 

4 

H 

I 
I 

8 
2 

2 
I 
I 
5 

I 

I 

38 

5 

7 
.57 

I 

7 
3 
5 
2 

7 
94 

I 

: 

2 

I 

12 

41 

I 

II 

I 
I 
I 
I 

2 
2 

77 

~ 
I 

2 
2 

5 

I 

3 
2 

2 

1 

I 
10 

2 

I 

I 
I 

__ 

I 

7 

5 

3 
I 

4 

I 

I 
2 

Total 

Bathrooms 

Board  of  Health,  flushing  sewers  . 

Brewery 

Brickyards 

Churches 

City  Stable 

Dwellings 

Elevators 

Engines 

Factories 

Fire  en|^ine  houses 

Foundnes 

Gasworks 

Halls  and  buildings 

Hotels 

laundries 

Livery  Stables         .... 
Medical  laboratory 

Oil  works 

Printing  office          .... 

Railroads 

Saloons 

Tugs  and  vessels     .... 
Motors  (registering)       .        .        8 

13 

28 
121 

21 

5 

I 

I 
I 

I 

13 
2 
I 

Totals 

236 

i6 
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STATEMENT 


SHOWING   THE  YEARLY  REVENUE   OF   THE   DEPARTMENT   SINCE  THE   FIRST 
INTRODUCTION  OF  WATER   INTO  THE  CITY   IN   187I. 


From  October 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 


871, 
872, 
873. 
874, 
875. 
876, 

877. 
878, 

879. 
880, 
881, 
882, 
883, 


887. 


to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 
to  January 


I,  1872 

I.  1873 

I,  1874 

I.  1875 

I,  1876 

I,  1877 

I,  1878 

I.  1879 

I,  1880   . 

f,  I88I 

1,1882 

1,1883 

K1884 

1, 1885 

I,  1886 

1,1887 

I,  1888 

$8,989  00 
27,568  16 
47,992  61 

53^545  61 

52,553  26 

60,867  " 

64,002  50 

67.570  14 

73»949  80 

79.635  12 

80,967  76 

94.419  52 

98,893  54 

114,903  86 

110.089  '' 

116.375  70 

123,507  73 

$1,275,830  54 
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STATEMENT 

SHOWING   COST   OF  WORKS   TO  JANUARY    I,    1888. 

Mains,  hydrants  and  gates $600,222  58 

Services  and  court  mains 186,661  66 

New  supply  and  land 140,026  18 

Reservoir  and  land 131,581  49 

Birch  pond  and  land 86,707  60 

Engine  and  boilers 71,99800 

Engine-house  and  land 56.674  05 

Pipe  conduit  and  right  of  way     ....  45*293  98 

Breed*8  pond  and  land 38,016  65 

Force  main  and  land 24,614  00 

Highland  service 21,565  52 

Meters 9,356  82 

Engineering 8,564  99 

Tubular  wells 8,046  05 

Workshop  and  stable i>957  12 

$1,431,286  69 

Less  amount  received  for  extra  pipe,  labor,  etc.,  58,815  10 

Total  net  cost  to  date $ii373»47i  59 


Report  of  the  superintendent. 


Lynn,  January  5,  1888. 

Z>.  H,  Sweetser^  Bsq,^  President  of  the  Public  Water  Board: 

Sir,  —  In  compliance  with  the  city  ordinance  I  respectfully 
submit  herewith  the  Annual  Report  of  the  Superintendent,  for  the 
year  1887. 

NEW    SUPPLY. 

From  the  ist  of  January  until  the  12th  of  March  all  the  water 
received  from  the  new  supply  was  pumped  direct  to  the  reservoir 
for  the  daily  supply  of  the  city;  the  amount  received  wa$ 
140,063,250  gallons.  The  consumption'  for  the  same  time  was 
164,472,260  gallons,  the  difference  being  taken  from  Breed's  pond. 

On  the  1 2th  of  March  the  centrifugal  pump  mentioned  in  the 
last  annual  report,  for  pumping  the  water  from  the  canal  into 
Birch  pond,  had  been  set  up  in  the  gate-house  at  the  westerly  end 
of  the  pond,  the  boiler  and  an  Ide  engine  for  running  the  pump 
being  placed  in  a  small  annex,  were  finished  and  started  up  and 
run  day  and  night  until  the  28th  of  March,  with  the  exception  of 
three  days  while  the  canal  was  undergoing  some  necessary  repairs  ; 
when  the  pond  was  nearly  full  the  pumping  was  stopped ;  the 
amount  pumped  into  the  pond  during  this  time  was  72,000,000 
gallons.  From  the  28th  of  March  to  the  nth  of  June,  all  the 
water  that  could  be  utilized  from  the  canal  was  pumped  into  the 
reservoir  forjthe  daily  consumption  of  the  city.     The  total  quan- 
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tity  thus  obtained  from  the  canal  for  immediate  use,  from  January 
ist  to  June  nth,  was  195,000,000  gallons.  In  the  fall  the  rains 
were  very  late,  the  first  water  taken  from  the  canal  was  November 
17th,  and  the  first  day  a  full  supply  was  received  was  December 
1 2th,  since  which  time  most  of  the  supply  has  been  received  from 
that  source.  The  total  amount  received  from  the  canal  this  year, 
including  the  amount  pumped  into  Birch  pond,  has  been  3275239,- 
373  gallons.  During  the  summer  the  flume  at  Hawkes  brook 
was  thoroughly  repaired,  the  tunnel  and  canal  were  cleaned  of 
accumulations  of  sand,  decayed  leaves,  etc.,  and  all  necessary  re- 
pairs made  to  the  embankments  and  overflows,  and  that  portion 
of  the  works  is  now  in  good  condition. 

PONDS. 

The  winter  and  spring  rains  filled  Breed's  pond  by  the  first  of 
April  and  there  was  a  small  waste  over  the  flashboards ;  the  con- 
crete placed  on  the  inside  of  the  dam  in  the  fall  of  1S86  proved 
perfectly  successful  in  stopping  the  percolation  between  the  puddle 
and  the  curbing.  There  has  been  no  appearance  of  any  percola- 
tion during  the  year  ;  no  repairs  have  been  required  for  the  year ; 
a  small  amount  has  been  expended  in  clearing  the  dam  of  weeds 
and  grass,  but  the  grounds  around  and  below  the  dam  can  never 
be  kept  in  a  creditable  condition  until  they  are  properly  fenced  to 
protect  them  from  the  cattle,  which  are  allowed  to  run  at  large ; 
the  expense  would  not  be  very  large,  and  I  would  recommend  it  to 
the  favorable  consideration  of  the  Board.  Birch  pond,  with  the  aid 
of  the  pump  set  up  in  the  gate-house,  was  filled  for  the  first  time 
since  the  dam  was  raised,  and  during  a  portion  of  April  there  was 
some  waste  at  the  overflow  ;  the  puddle  wall  put  in  last  year  at  the 
upper  end  of  the  pond  has  stopped  all  percolation  from  the  pond 
in  that  direction,  and  by  careful  tests  the  leak  from  the  pond  into 
the  tunnel  seems  to  be  entirely  stopped.  On  the  ist  of  June  both 
ponds  were  full,  insuring  an  abundant  supply  for  the  year ;  the 
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quality  also  has  been  excellent  throughout  the  season,  and  for 
softness  and  purity  it  will  compare  favorably  with  the  water  fur- 
nished to  other  cities.  The  surplus  above  the  consumption  of  the 
year  has  been  reserved  in  Birch  pond,  hoping  thereby  to  be  able 
to  fill  that  pond  the  coming  winter  and  spring  from  its  own  water- 
shed without  resorting  to  the  expensive  process  of  pumping  from 
the  canal. 

On  the  31st  of  December,  1886,  Breed's  pond  contained  12  feet 
iij  inches,  and  Birch  pond  contained  15  feet  9  inches.  On  De- 
cember 31,  1887,  Breed's  pond  contained  9  feet  8  inches,  and 
Birch  pond  contained  15  feet  9  inches.  The  rainfall  has  been 
48.86  inches  ;  the  yield  from  the  water  shed  of  both  ponds,  exclu- 
sive of  water  surfaces,  has  been  650,61 2,597  gallons,  equal  to  55.54 
per  cent,  of  the  rainfall.  The  same  percentage  of  yield  from  the 
watershed  of  the  new  supply  would  give  a  yield  for  that  source 
of  1, 6i95, 000,000  gallons.  The  consumption  for  the  year  has 
been  868,346,338  gallons,  an  average  of  2,379,031  gallons  per 
day,  and  an  increase  over  last  year  of  95,897,201  gallons. 

In  the  last  annual  report  it  was  shown  that  an  additional  amount 
of  storage  must  soon  be  provided  for  the  water  that  now  runs  to 
waste  from  the  brooks  in  North  Saugus  which  form  the  new  sup- 
ply. From  the  ist  of  June  till  the  12th  of  December,  with  the 
exception  of  a  few  days,  the  supply  to  the  city  was  taken  from 
the  ponds,  showing  that  at  least  six  months'  storage  is  necessary 
to  secure  a  full  supply  to  the  city.  Our  present  storage,  allowing 
for  evaporation,  amounts  to  541,000,000  gallons;  the  consump- 
tion this  year  for  the  six  months  from  June  ist  to  December  ist, 
was  457»575?234  gallons,  an  increase  over  last  year  for  the  same 
six  months  of  a  little  more  than  eight  per  cent.  The  same  ratio 
of  increase  for  the  next  two  years  will  require  539,000,000  gal- 
lons for  the  six  months'  consumption  in  1889,  ^"*  ^^^^  ^^^  ^^^"  ^ 
favorable  year  for  a  low  summer  consumption  and  the  increase  is 
liable  to  be  much  larger.     In  1886  the  increase  was  16J  per  cent.. 
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giving  an  average  for  the  two  years  of  12.4  per  cent.,  which 
would  require  572,000,000  gallons  to  supply  the  city  during  those 
six  months  in  1889.  ^^  further  evidence  of  the  necessity  of  more 
storage  were  necessary  it  can  be  found  in  the  fact  that  before  the 
dam  at  Birch  pond  was  raised,  the  storage  capacity  above  six  feet 
was  382,000,000  gallons,  while  the  six  months'  consumption  of 
1885  was  362,000,000  gallons,  and  it  was  well  known  that  unless 
the  dam  was  raised  we  should  be  out  of  water.  The  raising  of 
the  dam  in  1885  increased  the  storage  capacity  about  180,000,000 
gallons.  In  1886  and  i887*the  consumption  in  the  six  months 
has  increased  95,000,000  gallons,  with  the  *same  increase  in  the 
next  two  years  the  storage  gained  by  raising  the  dam  will  be 
more  than  swallowed  up.  It  will  probably  take  two  working 
seasons  to  build  a  basin  in  North  Saugus  and  complete  it  ready 
for  use. 

It  should  be  borne  in  mind  that  the  population  of  the  city  is 
rapidly  increasing ;  that  it  has  doubled  itself  every  20  years  for 
the  last  60  years  ;  that  in  1890,  with  the  same  ratio  of  increase,  the 
city  will  contain  56,000  inhabitants,  and  will  require  600,000,000 
gallons  of  water  for  consumption  in  the  six  summer  months,  in 
addition  to  which  the  Town  of  Saugus  must  also  be  supplied. 
On  the  1 8th  of  July,  an  agreement  was  made  between  the  city 
government  and  the  selectmen  of  the  Town  of  Saugus  to  furnish 
that  town  with  water  for  domestic  and  other  uses ;  under  that  agree- 
ment the  town  has  laid  7f  miles  of  pipe,  and  a  few  services  have 
been  put  in.  The  lateness  of  the  season  prevented  further  ser- 
vices from  being  connected  ;  there  will  be  a  large  number  of  ser- 
vices connected  in  the  spring,  all  of  which  will  tend  to  increase 
the  consumption  and  make  the  increase  in  storage  more  necessary. 
It  must  be  evident  from  all  the  facts  that  an  increase  in  storage  is 
absolutely  necessary,  and  that  no  time  should  be  lost  in  making 
the  necessary  preparations  and  surveys  for  commencing  the  work. 
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RESERVOIR. 

The  reservoir  has  not  required  any  repairs  during  the  year,  and 
is  now  in  good  condition. 

TUBULAR   WELLS. 

The  tubular  wells  have  not  been  in  use  for  the  year,  the  engine 
and  boilers  have  been  examined  at  different  times,  and  care  taken 
to  have  them  in  order  for  any  emergency  that  might  arise,  but  it 
is  doubtful  if  the  gang  of  wells  could  be  depended  upon  ;  probably 
they  would  have  to  be  renewed  if  it  should  become  necessary 
to  put  them  in  use  again. 

PUMPING   STATION. 

The  buildings  at  the  pumping  station  are  in  good  condition  and 
have  required  but  slight  expenditure  during  the  year.  The  boilers 
and  settings  have  received  some  necessary  repairs  and  are  now 
pronounced  by  the  inspector  of  the  "  Hartford  Steam  Boiler  In- 
spection and  Insurance  Co."  to  be  in  good  condition  externally  and 
internally.  The  Leavitt  engine  requires  some  new  valves,  and 
new  brasses  to  the  connecting  rods,  and  some  other  slight  repairs, 
all  of  which  will  be  made  as  soon  as  the  valves  and  brasses  are 
finished.  This  engine  has  pumped  all  the  water  which  has  been 
used  in  the  city  since  November,  1884,  without  any  expense  for 
repairs,  other  than  that  done  by  the  engineer,  and  still  maintains 
its  reputation  for  high  duty,  and  the  economy  with  which  its  work 
is  performed.  The  Deane  engine  has  not  been  in  use  for  the  year ; 
it  is  too  expensive  to  run  in  competition  with  the  Leavitt  engine, 
except  in  case  of  necessity,  and  it  is  now  too  small  to  supply  the 
city  during  the  time  of  maximum  consumption,  and  should  be  ex- 
changed for  an  engine  of  larger  capacity  and  a  higher  rate  of  duty, 
at  the  earliest  practicable  time.  In  case  of  an  accident  to  the  Leavitt 
engine  during  the  summer  months,  when  the  consumption  is  at 
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the  maximum,  the  Deane  engine  would  not  be  equal  to  furnishing 
a  full  supply  of  water  for  the  daily  requirements  of  the  city,  and 
much  inconvenience  to  the  citizens  would  be  the  result.  The  rap- 
idly increasing  demands  of  the  city  must  be. met  by  increasing  the 
facilities  for  supplying  those  demands. 

PIPES. 

Eleven  thousand,  seven  hundred  and  forty- two  and  three- tenths 
feet  of  pipe,  from  4"  to  10",  has  been  laid  in  29  different  streets, 
and  1,233.8  feet  of  smaller  sizes  has  been  laid  in  courts  as  mains. 
The  16-inch  main  in  Summer  street  has  been  extended  from 
Pleasant  street  to  Market  street  by  laying  720.5  feet  of  16-inch 
cast-iron  pipe,  to  take  the  place  of  the  same  number  of  feet  of  10- 
inch  wrought  iron  cement-lined  pipe,  which  has  been  discontin- 
ued. The  total  extension  of  the  distribution  pipe  for  the  year  is 
two  miles,  2,415  feet ;  all  the  pipe  laid  this  year  has  been  of  cast- 
iron. 

One  hundred  and  thirty-nine  feet  of  pipe  on  Adams  street  has 
been  lowered,  mostly  in  ledge,  also  the  services  connected  with  it, 
at  a  cost  of  $376.85 ;  the  work  was  made  necessary  on  account  of 
lowering  the  grade  of  the  street.  Such  expense  would  not  occur  if 
the  City  Council  would  cause  all  streets  to  be  brought  to  a  proper 
grade  before  the  pipe  is  laid. 

Eighteen  hydrants  have  been  set  in  connection  with  new  pipe 
laid,  and  four  hydrants  have  been  taken  up  and  reset,  the  location 
having  been  changed.  Twenty-seven  gates  have  been  set  in 
connection  with  new  pipe  laid,  and  one  on  pipe  previously 
laid.  Four  hundred  and  thirty-one  services  have  been  put  in 
during  the  year,  of  an  aggregate  length  of  19,952.5  feet,  one 
4-inch  service,  and  one  6-inch  service  have  been  put  in  for 
automatic  sprinklers,  to  be  used  in  case  of  fire.  Four  stand- 
pipes  for  watering  carts  have  been  put  in,  and  two  have  been 
changed   to  a  new   location.     Nine   hundred   and   thirteen   feet 
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of  service  pipe  has  been  laid  in  Pine  Grove  Cemetery.  In  Sau- 
gus,  i8  services  have  been  put  in  of  an  aggregate  length  of  947.10 
feet,  Mrhich  have  been  paid  for  by  the  owners.  Four  services  have 
been  lowered  on  account  of  change  of  grade  in  the  street,  28  new 
meters  have  been  set,  42  meters  have  been  taken  out,  repaired  and 
reset,  and  three  meters  have  been  discontinued.  Four  hundred  and 
eighteen  corporations  Riled  with  rust  have  been  dug  up  and  drilled 
out,  29  lead  connections,  and  30  new  stop  and  waste-cocks,  have 
been  put  in  to  replace  broken  ones.  Twenty-six  gate-boxes  and 
239  stop-boxes  that  were  decayed  have  been  taken  out  and  replaced 
with  new  ones. 

So  far  as  can  be  seen,  with  the  exceptions  named,  the  works 
are  in  good  working  condition. 

There  is  now  connected  with  the  works  over  90  miles  of  pipe, 
as  follows:  81  miles  in  Lynn,  nine  miles  in  Saugus,  and  1,778 
feet  of  private  pipe  in  Swampscott. 

Annexed  please  find  the  usual  tables,  containing  the  record  of 
the  work  done  by  the  Leavitt  engine,  with  the  cost  of  pumping 
per  million  gallons,  the  rainfall,  with  the  amount  and  percentage 
collected  for  use.  Tables,  showing  the  pipe  laid  and  work  done, 
and  a  meteorological  record  for  the  year. 

Respectfully  submitted,    . 

Daniel  Walden, 

Superintendent. 


00 
00 


CO 

u 

V 

G 

u 

V 

Q 
c 

c 
u 

>^ 


c 

'5) 

c 


o 
u 

0^ 


•aiwBM 

3 

00^0000««(«M  i/MO  o 

? 

•I!0 

i 

t^«^.»0  r^<ooo  oaooo  o^ao^ 

•p3)3npap  uapap  pnv 
saufns  aip  *reo3  jo  spunod  ooi 
jad  i{^fi{  looj  auo  pasnu  s^ 
•BAv  JO  -sqj  ui  X)np  aSiMaAy 

S, 

^  2  2"  £  ^  ?*2  *S  ?  2 'S  £ 

•8japai3  puB  sDqsB  aoj  uop 
onpao  ou  *ibo3  jo  'sqi  ooi 
jadqXfq  )ooj  auo  pasiBj  aa^ 
-BM  JO  -sqi  ui  A;np  9Shu9\y 

1 

1 
3 

8^8S3S'3-^?So'8.'& 

1 

•duind 
atn  )8a|BJSB  pB9q  ai^BjaAV 

9i 

*[B03  JO  punod 
jad    qSiq    ^aaj   ooi     pasnu 
suuiptS  JO  jaquinu  a^BaaAV 

•|BOD  JO  punod  add  paduind 
suoipsli  JO  jaquinu  aSBJaAy 

1 
s 

'duind  aq;  ni  uopoB  jo 
8SOI  joj  *)uaa  jad  f  SujAioffB 
*ipuoui  jad  padiund  suoncf) 

•sjapu{3  puB  saqsy 

1 

o^dv6Q6o6oodrjo6o£ 

'sjapup  puB  saqsy 

i 

ooogogooopgo 
A*  2  *^**  ^I?T2  2  °^£ 

8 

9 

s 

Vi 

< 

8 

•I^ox 

3 

-jSuf^OBS 

3 

■  IP.IIIIIIHJ. 

•Suiduinj 

3 

S 

o 

S 

■in 

1 

1.^ 

•luva^s  JSuisTVH 

•4 

iiiiiilUHI 

jad 

'a^nuiui 
saopnioAaj     aJ^BJa/Cy 

1 
t 

S 

s 

OOGOOOOOOOOOOOQOOOOO  t»t» 

liltiliiittr 

*q)uoui 
jad  saopniOAaj  jo  jaqum^i 

*q)uoui 
jad    auiij    :8aidumd    jb^ox 

•Xbp 
jad  ami)  J8uidtund  aSBjaAy 

x 

1 

*sXbp  JSaiduind  jo  'o^ 

^r8^1^2,5,S,;og^ 

N 
^ 

< 
Q 

1 

January  .  . 
February  . 
March  .  .  . 

^\ : : : 

June  .... 

July 

August   .  . 
September 
October  .  , 
November 
December. 

1$ 

REPORT  OF  THE   SUPERINTENDENT. 


27 


»£>    eo  >0     «f>    O^    O    qp 
^    eo    t^    Q    >0     t^    « 

g  <?  2   8   '^  '^  -" 


u 

o 


G 

c 


> 


c 
'S, 

G 

p 


CO 

o 
O 


c    c 
q    o 


c    c 


8. 
8s 


^<^ 


<«• 


-T    -^  feNO 

«S      fl8  C 

80  .S 

o    o  g, 

•O    73  "g 

c    c  5 

*^  t^ 


I 


C    o 

1  ^ 

2  i 


s 


c 


c 
c 

5   ^ 


O 


<^ 


O 

^1 

s  « 

.5  § 

CO  CO 

1 1 

C  C 

o  o 


£    B 


c    c 
o    o 

C      C 


O      O 

«0        CO 

O      O 


2S 


REPORT  OP  THE  SUPKRINTENOENT. 


TABLE  II. 


SHOWING   THE  CONSUMPTION  OF  WATER   FOR  THE    YEAR    ENDING 
DECEMBER    3I,      1887. 
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Month. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Galls. 

Galls. 

t 

January  .    . 
"February    . 

72,051,475 

2,324,241 

237.885 

48.4 

46.9 

64-951 .453 

2.319,695 

4.546 

48..^ 

46.6 

March.  .    . 

67,956,890 

2,192,158 

'7^:i^ 

45-6 

^•3 

April  .    .    . 

63,638,168 

2,121,272 

1^:1 

42.8 

May.  .   .    . 

72,408,434 

2,335.756 

214,484 
107,416 

47.2 

une     .   .    . 
;uly.   .   .    . 

75,738.311 

2,443.171 

n 

49-3 

90,536.754 
81,111,972 

2,920,540 

477.379 

59-0 

August   .    . 

2,616,515 

304,025 

54.5 

52.8 

September . 

75.630,728 

2,521,024 

95.491 

52.5 

50.9 

October  .   . 

72,030,412 

2,323,561 

197.463 

48.4 

46.9 

November  . 

62,527,057 

2,084,235 

239.326 

43-4 

42.1 

December  . 

69,764,684 

2,250,480 

166,245 

46.9 

45-4 

Totals  and  Av- 

erages. 

868,346,338 

2,379t03i 

49-5 

48.1 
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TABLE  Y. 

SHOWING   THE   RAINFALL   AT  THE   PUMPING    STATION   FOR  THE  YEAR  1887. 
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0.83 
005 
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0.01 
0.10 
0.7s 

*iV46 
0.58 
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0.13 
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0.63 

037 
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405 

Rainfall  for  the  year,  48.86  inches. 
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TABLE  VI. 

SHOWING   THE  AMOUNT   AND   SIZE  OF   PIPE   LAID   IN    1887. 


STREETS  WHERE  LAID. 

SIZE  or  PIPE.^ 

Street. 

From 

To 

Kind  of 
Pipe. 

lo-in. 

6-in.      1    4-iQ. 

Ashland  .     . 

Extension  . 

Cast-iron 

428.0 

Ames  .     .     . 

Summer  .  . 

End  of  strec 

It 

- 

391 -7 

- 

Autumn  .     . 

Extension  . 

Bloomfield  . 

** 

-. 

40.7 

Arthur     .     . 

Summer.  . 

End  of  strec 

;t 

- 

490-5 

Boston     .     . 

Extension  . 

St.Jos.Cem* 

y        ** 

-. 

475-5 

_ 

Bickerton     . 

Granite.     . 

- 

_ 

258.0 

- 

Belmont  ave. 

Walnut.     . 

_ 

«♦ 

_ 

2323 

_ 

Collins   ave. 

Extension . 

Boston    .     . 

»t 

_ 

225.0 

_ 

Cedar  Hill  av. 

Birch     .  !  . 

Marianna    . 

t4 

_ 

775-5 

_ 

Cj^pru8    .     . 
Columbia  ave 

Oak  .     .     . 
Extension  . 

- 

— 

171.7 
192.7 

— 

Etna    .     .     . 

Boston  .     . 

End  of  stre< 

;t 

_ 

429.0 

Eastern  ave  . 

Oakwood  av. 

- 

«* 

8333 

12.0 

Forest      .     . 

No.Franklin 

Grove 

it 

5'3.5 

- 

Granite    .     . 

Western  ave. 

Bickerton 

t4 

- 

198.0 

- 

Goodridge    . 

Chestnut    . 

Clovely  . 

fck 

- 

616.0 

- 

Glenwood     . 

Extension  . 

President 

«» 

- 

104.0 

- 

Hawthorne  . 

Bay  View  ave 

Allen  ave. 

*' 

- 

506.0 

- 

Hamilton.    . 

Boston  .     . 

Saugus  line 

»l 

- 

181.0 

- 

Mace   .     .     . 

Childs   .     . 

Robinson 

♦* 

- 

- 

309-0 

North  Bend  . 

Collinsave. 

- 

»» 

- 

7330 

Orchard  .     . 

Summer     . 

_ 

*» 

- 

428.0 

- 

Oak     .     .     . 

Extension  . 

Walnut   . 

ti 

- 

37-0 

- 

Oakwood  ave. 

•» 

Eastern  ave 

*♦ 

- 

559-4 

- 

Park    .     .    . 

Boston  .     . 

Forest     . 

it 

- 

1,549.0 

- 

President     . 

Glenwood  . 

- 

tt 

- 

230.5 

- 

Rockingham 

Extension  . 

- 

** 

- 

120.0 

- 

Stetson     .     . 

'* 

- 

tt 

- 

96.0 

- 

♦Summer     . 

Market  .     . 

Pleasant . 

it 

- 

1 1-5 

- 

Walnut    .     . 

Oak  .     .     . 

Belmont  ave 

it 

- 

586.5 

— 

Totals 

833-3 

10. 1 21.1 

•7*78- rr 

»V»»«««.J,      f   t  ~-  f 

*730  5  feet  i6-inch  cast-iron  pipe. 
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TABLE    VI .  — Continued. 

SHOWING  THE  AMOUNT  AND  SIZE  OF  PIPE  LAID  IN  COURTS   IN   1887. 


COURTS  WHKIIK  LAID. 

SX2»  OF  PIP*. 

Court. 

From 

To 

a-in. 

iH-in. 

iy4.in. 

i-in. 

%-in. 

Cemetery 
Cypress  pi.   . 
Smith  St. 
Union  pi. 

Extension    . 
Bloomfield  . 
Extension   . 

4i 

- 

1385 

106.9 

406.S 
74.0 

268.0 

239.0 

Totals 

1385 

106.9 

480.5 

268.0 

239-0 

1 

Miles.        Feet. 


Total  extension  in  1887 2         2,406 

Previously  laid 78         3.656 


Total  pipe  laid  to  January  i ,  1888 


81 


782 


Amount  laid  in  Saugus  in  1887 
Previously  laid  in  Saugus    . 

Total  laid  in  Saugus 


3.960 
530 

4»490 


Private  pipe  in  Swampscott '»778 

Total  pipe  supplied  by  the  works 90         i*779 
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TABLE  VII. 

SHOWING  THE   LOCATION  OF  GATES   SET  IN   1 887. 


Street. 


Autumn 

Ames 

Arthur 

Belmont  ave. 

Collins  ave. 

Cedar  Hill  ave. 

Cypress 

Etna  . 

Forest 

Granite 

Goodridge 

Glenwood  . 

Hawthorne 

Hawthorne 

Hamilton  . 

Mace 
North  Bend 

Oak    . 


Location. 


174  ft.  W.  from  the  E.  line  of  Autumn  st. 

i4  ft.  S  from  the  S.  line  of  Bloomfield  st. 
15}  ft.  S.  from  the  N.  line  of  Ames  st. 

I  ft.  W.  from  the  W.  line  of  Summer  st.    . 

17  ft.  S.  from  the  N.  line  of  Arthur  st. 

On  the  line  of  the  W.  line  of  Summer  st.  . 
334  ft.  N.  from  the  S.  line  of  Belmont  ave. 

On  the  line  of  the  E.  line  of  Walnut  st.  . 
i64  ft.  W.  from  the  E.  line  of  Collins  ave. 

1  ft.  S.  from  the  S.  line  of  Boston  st.     .     . 

14  ft.  W.  from  the  E.  line  of  Cedar  Hill  ave. 
On  the  line  of  the  N.  line  of  Marianna  st. 

124  ft.  E.  from  the  W.  line  of  Cypress  st. 

34  ft.  N.  from  the  N.  line  of  Oak  st.  .  . 
7  ft.  E.  from  the  W.  line  of  Etna  st. 

i4  ft.  N.  from  the  N.  line  of  Boston  st. 
124  ft.  N.  from  the  S.  line  of  Forest  st. 
On  the  line  of  the  W.  line  of  No.  Franklin  st 
i84  ft.  E.  from  the  W.  line  of  Granite  st. 

2  ft.  N.  from  the  N.  line  of  Western  ave.   . 

18  ft.  #^  from  the  N.  line  of  Goodridge  st. 
On  the  line  of  the  E.  line  of  Chestnut  st.   . 

17  ft.  S.  from  the  N.  of  Glenwood  st. 
On  the  line  of  the  W.  line  of  President  st. 

17  ft.  E.  from  the  W.  line  of  Hawthorne  st 
On  the  line  of  the  N.  line  of  Allen  ave. 

18  ft.  S.  from  the  N.  line  of  Hawthorne  st. 
On  the  line  of  the  W.  line  of  Bay  View  ave 

15  i  ft.  W.  from  the  E.  line  of  Hamilton  st 

54  ft.  S.  from  the  S.  line  of  building  819  Bos- 
ton st 

16  ft.  S.  from  the  N.  line  of  Mace  st. 

I  ft.  E.  from  the  E.  line  of  Childs  st.     .     . 

17  ft  W.  from  the  W.  line  of  house  No.  5 

Boston  St. 
On  the  line  of  the  N.  line  of  Boston  st. 

IS  ft.  N.  from  the  S.  line  of  Oak  st 
*  5  ft.  E.  from  the  E.  line  of  Walnut  st   .     . 


Size. 
Inches. 


4 
6 
6 
6 
6 
6 
6 

4 
6 
6 
6 
6 
6 
6 

6 
4 

6 
6 
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TA  BLE     VII.— Continued. 
LOCATION  OF  GATES. — Continued, 


Street. 


Location. 


Size. 
Inches. 


Oakwood  ave. 
Orchard 
Park   . 
Park  . 
President 
Summer 
♦Summer 
Warren 


1 6  ft.  S.  from  the  N.  line  of  Oakwood  ave. 
On  the  line  of  the  W.  line  of  Eastern  ave  . 

2i4  ft.  W.  from  the  E.  line  of  Orchard  st. 

1  ft.  S.  from  the  S.  line  of  Summer  st. 

17  ft.  W.  from  the  E.  line  of  Park  st. 
4  ft.  N.  from  the  N.  line  of  Boston  st.   .     . 

24  ft.  W.  from  the  E.  line  of  Park  st. 
On  the  line  of  the  S.  line  of  Forest  st. 

16  ft.  W.  from  the  E.  line  of  President  st. 
On  the  line  of  the  S.  line  of  Glenwood  st. 

13  ft.  S.  from  the  N.  line  of  Summer  st. 
34  ft.  E.  from  the  hydrant  cor.  of  Pleasant  st 

17  ft.  S.  from  the  N.  line  of  Summer  st. 
3  ft.  W.  from  the  W.  line  of  Market  st      . 

i6|  ft.  N.  from  the  S.  line  of  Warren  st. 

2  ft.  W.  from  the  W.  line  of  Vine  st.      .     . 


6 
6 
6 
6 
6 
16 
16 
4 


showing  the  location  op  gates  set  in  courts  in  1887. 


Court. 

*T 

Location. 

Size. 
Inches. 

Cypress  pi. 

9i  ft.  W.  from  the  E.  line  of  Cypress  pi. 

On  the  line  of  the  N.  line  of  Bloomfield  st 

l4 

Smith-st.  ex. 

134  ft.  E.  from  the  W.  line  of  Smith  st. 
On  the  line  of  the  S.  line  of  School  st.       .     . 

2 

Smith  st     . 

(Blow  off.) 

334  ft  W.  from  the  E.  line  of  Smith  st 

29  ft.  N.  from  the  end  of  Smith  st     .     .     . 

I 

Additional  gates  set  in  1887 
Number  previously  set 


Total  number  of  gates  set  to  January  i,  1888 


28 
658 

686 


*Jo  place  of  ia>in.  Gate  taken  out. 
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TABLE  VIIL 


SHOWING   THE   LOCATION   OF  HYDRANTS   SET   IN    l8 


STRKBT. 

LOCATION. 

Ashland*     .... 

1 20  feet  north  from  the  railroad. 

Ames  . 

350  feet  west  from  Summer  street. 

Arthur 

449  feet  west  from  Summer  street. 

Bickerton    . 

420  feet  north  from  Western  avenue. 

Boston 

25  feet  west  from  St  Joseph  Cemetery  gate. 

Collins  avenue  . 

10  feet  south  from  Boston  street 

Cedar  Hill  avenue 

365  feet  north  from  Marian na  street 

Etna    . 

400  feet  north  from  Boston  street. 

Eastern  avenue  . 

Corner  of  Harvest  street. 

Goodridge  . 

395  feet  east  from  Chestnut  street. 

Hawthorne 

195  feet  north  from  Allen  avenue. 

North  Bend 

50  feet  east  from  Boston  street. 

North  Bend 

450  feet  east  from  Boston  street 

Orchard      . 

380  feet  south  from  Summer  street. 

Park    . 

435  feet  north  from  Boston  street. 

Park    . 

875  feet  north  from  Boston  street. 

Park    . 
Walnut       . 

164  feet  south  from  Forest  street 
57  feet  south  from  Belmont  avenue. 

Number  of  hydrants  set  in  1887 18 

Number  previously  set 572 

Total  number  set  to  Jan.  I,  1888 590 

Total  number  set  in  Saugus 80 
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TABLE  X. 

SHOWING  THE  LEAKS  ON  PIPES,  HYDRANTS  AND  GATES  IN  1887. 


SXZK  or  MAINS. 

SIZE  OF 
8BRVICKS. 

i 

i 

X 

16 

la 

10 

8 

6 

4 

1% 

> 

% 

January 
February  . 
March  . 
April     . 
May      . 
une 

.  ^^y  •    • 

August 
September 
October     . 
November 
December 

I 

I 

I 

2 
2 

4 

2 

I 

I 

2 

2 

•    I 

I 

I 
I 

5 
3 
3 

I 

2 
2 
3 
7 
2 

I 

I 
I 

2 

I 
I 

I 

I 

I 

I 
4 

2 

Totals 

I 

I 

12 

7 

38 

40 

I 

2 

4 

10 
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SUMMARY  OF  STATISTICS. 

Report  of  1887. 

IN   ACCORDANCE    WITH    SUGGESTIONS    ADOPTED    BY    THE    NEW    ENGLAND 
WATER   WORKS   ASSOCIATION. 


LYNN  WATER  WORKS,  LYNN,  MASS. 

Population  by  census  of  1885 45i86i 

Date  of  construction 1870  to  1872 

Owned  by  the  City  of  Lynn. 

Source  of  supply : — ^Two  artificial  storage  basins,  formed  by  damming  two 
brooks,  and  the  water  of  two  other  brooks  in  North  Saugus  taken 
direct. 

Mode  of  supply: — By  gravitation  to  the  pump  well,  and  pumped  thence  to 
distributing  reservoir  at  an  elevation  of  177  feet  above  mean  high 
tide,  by  one  Leavitt  engine,  built  by  I.  P.  Morris  &  Co.,  of  Philadel- 
phia, of  5,000,000  gallons  daily  capacity,  and  one  Deane  engine,  built 
by  the  Deane  Steam  Pump  Co.,  of  Holyoke,  Mass.,  of  3,000,000 
gallons  daily  capacity. 

The  kind  of  coal  used  is  Clearfield  and  George's  Creek  Cumberland. 

Cost  of  coal,  first  contract,  $3.57  per  net  ton  delivered. 

Cost  of  coal,  second  contract,  $4.90  per  net  ton  delivered. 

Coal  consumed  for  the  year  in  pounds     .        .        .        .        .        1,242,300 

Total  pumping  in  gallons         .......     867,711,768 

Average  head,  including  friction  in  feet        ....  '67.39 

Number  of  gallons  pumped  per  pound  of  coal        .        .        .  702.2 

Duty  on  total  coal  consumed,  no  deductions    ....     102,059,543 

Cost  of  pumping  (figured   on   pumping  station   expenses, 

viz:  $6,351.16)  per  million  gallons  into  the  reservoir      .  $7-31.85 

Per  million  gallons  one  foot  high $0.04.37 
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FINANCIAL. 


on 


Receipts— For  water  for  all  purposes 

Summons,  shutting  of  and  letting 
Rent  and  sundries 

Total  revenue 
Labor  and  material 

Total  receipts  .        . 

Expenditures — Management  and  repairs 
Interest  on  bonds 


Total  interest  and  maintenance 
Carried  to  credit  of  construction 
Carried  to  sinking  fund 


$123,142.53 

245.20 

99.78 

$122,487.50 
3i798.94 

$125,286.44 


$21,952.50 
65,981.00 

$87,933-50 

3.798.94 

34.554.00 

$125,286.44 


CONSUMPTION. 

Estimated  population  to  date 49.500 

Estimated  population  supplied 48,000 

Total  number  of  gallons  consumed  for  the  year      .        •        .  868,346,338 

Total  number  of  gallons  metered 84,467,339 

Average  daily  consumption  in  gallons    ' 2,379,031 

Gallons  per  day  to  each  consumer 49.5 

Gallons  per  day  to  each  service 314 


DISTRIBUTION. 

Kind  of  pipe  used,  wrought-iron  cement-lined,  and  cast-iron. 
Size,  from  4  to  16  inches  diameter. 

Extended 12,966  ft. 

Total  now  in  use 81  m.  782  ft. 

Number  of  leaks  for  the  year no 

Hydrants  added 18 

Hydrants  now  in  use 5^ 

Stop  gates  added 38 

Stop  gates  now  in  use 686 

Range  of  pressure  at  center  for  day  and  night        .                 .  55  to  65  lbs. 


REPORT  OF  THE   SUPERINTENDENT.  4I 
SSRVICBS. 

Kind  of  pipe  used,  wrougbt-iron  cement-lined. 
Size  of  pipe  used,  ^  to  2  inches  diameter. 

Extended 19.952  ft. 

Total  now  in  use .  58  m.  866  ft. 

Number  of  services  added 431 

Number  of  services  now  in  use 7>8oo 

Meters  added 16 

Meters  now  in  use 236 
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Meteorological  Record  for  January,  1887. 


8  A. 

M. 

I  p 

M. 

6  p. 

M. 

24  HOURS  ENDING  8  A 

M.. 

1 

1 

i 

6| 

&I 

a 

Q 

1 

1 

1 

1 

§ 

i| 

i^ 

g 

-• 

1 

cq 

1 

n 

1 

n 

1 

^s 

a  8 

_►» 

1 

3 

I 

30.13 

34^ 

30.08 

36.5° 

30.06 

35-5^ 

38° 

21° 

17° 

29-5^ 

•03 

2 

29.98 

20.5 

29.97 

21.5 

29.99 

8 

22.5 

3 

'9-5 

12.7 

- 

3 

30.03 

3 

30.06 

10 

30.09 

8 

13 

-I 

14 

6 

- 

4 

30.23 

2 

30.27 

20 

30.29 

17-5 

22.5 

2 

20.5 

12.2 

.01 

5 

30.34 

22.5 

30.34 

35 

30.33 

35 

^l 

22.5 

H-5 

29.7 

•7i 

6 

30.29 

27-5 

30.25 

35 

30.23 

34.5 

^t 

22 

H 

29 

.38 

I 

30.20 

22 

30.22 

28 

30.22 

21.5 

28.5 

1 

27-5 

H-7 

- 

30.24 

I 

30.25 

II 

30.26 

7 

12.5 

I 

".5 

6.7 

- 

9 

30.31 

6 

3031 

15 

30.30 

13 

'Z 

5-5 

".5 

II. 2 

.28 

lO 

30.26 

13 

30.26 

27 

30.24 

19.5 

28 

7 

21 

17.5 

- 

II 

30.21 

9 

30.20 

21.5 

30.20 

20 

24 

9 

15 

16.5 

- 

12 

30.18 

21.5 

30.17 

33-5 

30.17 

29-5 

33.5 

22 

*i-5 

27.7 

- 

13 

30.15 

26.5 

30.14 

34 

30.17 

31-5 

35 

27 

8 

31 

•50 

14 

30.18 

315 

30.15 

35 

30.13 

13.5 

35.5 

10.5    25 

23 

1.05 

»5 

30.11 

"•5 

30.11 

17-5 

30.10 

15 

18.5 

8       10 

n 

.01 

i6 

30.10 

105 

30.10 

21.5 

30  II 

20.5 

23-5 

10.5    13 

17 

•25 

'X 

30.10 

^l>5 

30.09 

34 

30.06 

31-5 

36.5 

18 

18.5 

r 

.85 

i8 

30.01 

18 

30.01 

19-5 

30.01 

10.5 

21 

-5 

26 

- 

19 

3004 

-3 

30.04 

135 

30.04 

19 

21 

-3 

24 

9 

- 

20 

30.05 

18.5 

30.05 

33 

30.04 

33 

41-5 

18.5 

^3 

30 

- 

21 

29.99 

41.5 

30.02 

39 

30.06 

32.5 

42.5 

16 

26.S 

29.2 

- 

22 

30.21 

16 

30.23 

30.5 

30.23 

395 

42.5 

18 

24-5 

30.2 

- 

23 

30.20 

43 

30.08 

48.5 

30.15 

^ 

48.5 

42 

6.5 

45.2 

- 

24 

30.03 

44-5 

29.96 

49 

29.87 

38.5 

50.5 

235 

% 

37 

.76 

25 

29.81 

24-5 

^9-S 

36.5 

29.89 

38 

42.5 

24.5 

33.5 

- 

26 

29.87 

40 

29.88 

34-5 

29.89 

24.5 

40 

2.5 

37.5 

21.2 

.40 

^i 

30.00 

4 

30.08 

17-5 

30.16 

20 

27 

4 

23 

15.5 

- 

30.31 

27 

30.31 

42.5 

30.30 

^0^ 

47-5 

27 

20.5 

37-2 

- 

29 

30.19 

47-5 

30.10 

5i-5 

30.04 

35 

51 

35-5 

15-5 

43-2 

113 

30 

30.02 

36 

30.00 

3? 

29.9S 

38.5 

39.5 

27-5 

12 

33-5 

.04 

31 

29-95 

27-5 

29.99 

28 

30.03 

28 

30.5 

17.5 

13 

24 

*" 

Monthly  range 56° 

Monthly  mean 23.29° 

Monthly  rainfall 6.20 
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Meteorological  Record  for  February,  1887. 


8  A.    M. 


6  p.  M. 


24  HOURS  ENDING  8  A.  M. 


B 


I 


si 


9 

lO 

II 

12 

»3 
H 
15 
i6 

17 
i8 

'9 

20 
21 
22 
23 
24 
25 
26 


30.10 
3041 
30.45 
30.36 

30.43 
30.49 
30.41 
30.44 
30.29 
30.29 
30.18 
30.05 
30.21 
30.39 
30.43 
30.21 
30.09 

30.14 
30.04 
30.07 
30.19 
30.34 
3033 
30.32 
30.17 
30.24 
30.11 
30.06 


17.5^ 
18 

lis 

5-5 
24-5 
27-5 
32.5 
39 
24 
42.5 
H-5 
10 

8 
37 

36 
30.5 

H 
28.5 

27-5 

32.5 

26.5 

33-5 

15 

16.5 

36.5 

14 


30.17 
3044 
30.44 
30.36 
3046 
30.48 
30.42 
30.42 
30.27 
30.29 

30.13 
30.09 
30.24 
30.42 
30.37 
30.18 
30.09 

30.15 
30.02 
3009 
30.24 
30.33 
30.35 
30.25 
30.18 
30.26 
30.09 
30.05 


24" 
22.5 

28.5 

20.5 

36.5 
36.5 

37-5 

37 

36 

205 

H-5 

22.5 

44 

45-5 

39 

33-5 

43-5 

34-5 

32 

35-5 

34 

405 

20.5 

26.5 

36.5 
22 


30.24 
30.45 
30.41 
30.38 
30.47 
30.45 
30.43 
30.38 
30.27 
30.28 
30.09 
30.10 
30.28 

30.44 
30.32 
30.14 
30.09 
30.12 
30.02 
30.11 
30.27 
30.33 
3035 
30.20 
30.20 
30.25 
30.08 
30.05 


20. 5< 
23 
235 
23 

21.5 

26.5 

37 

32.5 

34-5 

32.5 

20 

li 

42 

39-5 

36.5 

35 

40 

33 

32.5 

34 

32.5 

36 

19.5 

2§.5 

28 
17 


25" 
26.5 
32.5 
29 

25 

38.5 

32.5 

41.5 

40 

44 

44 

22.5 

17-5 

37 

45-5 

46.5 

40.5 

44 

44 

35 

36 

37-5 

35-5 

44-5 

23 

40.5 

37-5 

23 


17.5^ 
9 

12.5 
4-5 
5-5 

26.5 

26.5 

33 

22 
26 

9 
8 

5 
8 

37-5 
35-5 
26 

31-5 
28 

27-5 
28 

24-5 

27 

15 

13 

17 

14 

10 


7.5° 

21.2° 

17-5 

17.7 

20 

22.5 

24.5 

16.7 

19-5 

15-2 

12 

32.5 

6 

295 

8.5 

37-2 

18 

31 

18 

35 

35 

26.5 

14.5 

15-2 

12 

II 

1 

22.5 

41.5 

II 

41 

H-5 

33-2 

12.5 

37-7 

16 

36 

7.5 

312 

8 

32 

% 

31 
31.2 

29-5 

r 

10 

23.5 

28.7 

235 

»5-7 

13 

16.5 

.03 
.83 

•05 
•04 

.02 

.08 
.40 

.18 

.10 


.08 
•05 

1-75 
0.4 

.10 
.19 
•41 

"63 


Monthly  range 40.5^ 

Monthly  mean 27.42^ 

Monthly  rainfall 4.98 
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Meteorological  Record  for  March,  1887. 


8  A.   M. 

I   p.   M. 

6  p. 

M. 

24  HOURS  ENDING  8  A. 

M. 

j 

. 

1 

i 

i 

§1 

i^ 

& 

1 

1 

1 

1 

1 

•§1 

1 

g 

3 

i 

J 

§ 

1 

1 

1 

1 

q 

e 

2 

1 

I 

30.07 

1' 

30.07 
30.08 

23° 

30.08 

22.5O 

26.5° 

14.5° 

12° 

2a5° 

« 

2 

30.09 

39 

30.06 

41 

41.5 

26 

15.5 

33.7 

- 

3 

30.07 

26 

30.12 

30 

30.14 

27 

30.5 

20.5 

10 

25.5 

"" 

4 

30.20 

22 

30.23 

32 

30.25 

31 

3^ 

9 

27 

22.5 

5 

30.31 

".5 

30.40 

22 

30.44 

20.5 

28 

12.5 

V 

20.2 

.78 

6 

30.46 

27.5 

30.45 

32.5 

30.41 

33.5 

33 

25 

29 

.34 

I 

30.33 

26.5 

30.31 

32 

30.30 

3? 

34.5 

30.5 

4 

32.5 

— 

30.26 

33.5 

30.27 

44 

30.28 

36 

44 

20.5 

23.5 

32.2 

- 

9 

30.30 

25.5 

30.31 

35 

30.30 

35 

11 

26 

II 

31.5 

•31 

10 

30.24 

37 

30.21 

li^ 

30.18 

34 

25 

13 

31.5 

1.05 

XI 

30.12 

25 

30.11 

30.11 

24 
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Meteorological  Record  for  April,  1887. 
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Meteorological  Record  for  May,  1887. 
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Meteorological  Record  for  June,  1887. 
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Meteorological  Record  for  July,  1887. 


8  A.  M. 


6  p.  M. 


24  HOURS  ENDING  8  A.  M. 


^ 

^ 

^ 

1 

^ 

g 

1 

1 

»5 

H 

n 

1 

el 

3  C 

si 

g 

!3^ 

•s^ 

a 

H 

si 

j 

>t 

^ 

& 

5 

i8° 

80° 

17-5 

80.2 

17.5 

77.7 

19 

76.5 

16.5 

73.3 

105 

75-7 

15 

76.5 

13 

73-5 

u 

68 

H 

70 

9-5 

^•7 

".5 

68.7 

18.5 

78.7 

17.5 

67.7 

14-5 

67.7 

I 

72.5 
70 

95 

64.7 

10.5 

69.2 

10 

65 

8 

67.5 

8 

67.5 

9-5 

72.7 

12 

75 

13-5 

73-7 

M-5 

72.7 

'^1 

69.7 

72.7 

13-5 

73-2 

,1 

76 

I 

2 

3 
4 

5 
6 

7 
8 

9 
10 
II 
12 
13 
14 
IS 
16 

17 
18 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 
31 


30.17 

79^ 

30.13 

79 

30.14 

80 

30.23 

7« 

30.27 

76 

30.10 

7? 

2995 

76 

2993 

Z^ 

29-93 

69 

29.76 

64.5 

29.67 

68 

30.02 

66.5 

30.00 

75 

29.99 

71 

30.01 

68.5 

30.02 

67.5 

29.94 

72.5 

29.89 

71 

30.10 

69.5 

30.24 

68.5 

30.21 

65 

30.05 

64.5 

30.05 

70.5 

30.17 

77.5 

30.24 

76.5 

30.13 

73.5 

30.07 

73 

30.07 

71 

30.03 

74 

30.07 

71 

29.99 

79-5 

30.17 
30.10 

30.15 
30.23 
30.27 
30.06 
29.91 
29.94 

29.93 
29.68 
29.71 
30.04 
29.97 
30.00 
30.02 
29.99 
29.96 
29.90 

30.15 
30.24 
30.20 
30.02 
30.04 
30.22 
30.21 
30.11 
30.07 
30.05 
30.04 
30.11 
29.99 


89° 
88.5 
87.5 
84-5 
81 

lis 

77 
70 
76 

71.5 

705 

87.5 

74 

74 

75 

75 

65.5 

74.5 


68 
78 
80.5 

77 
78 
74 
73.5 

79 
77 
81 


30.13 
30.06 

30.17 
30.22 
30.26 
30.01 
29.88 

2993 
29.91 
29.65 
29.81 
30.04 
29.92 
30.00 
30.02 
2993 
29-93 
29.96 
30.07 
3022 

30.14 
29.97 
30.08 
30.21 

30.17 
30.08 
30.07 
30.01 
30.03 
30.05 
29.88 


84° 

89° 

71° 

82 

89 

71-5 

^' 

86.5 
86 

67 

83 

81.5 

65 

76 

81 

70.5 

84 

84 

69 

72.5 

79 

66 

68 

73-5 

62.S 

73-5 

77 

63 

67 

73-5 

64 

66 

75 

625 

82 

88 

695 

73-5 

76.5 

^ 

72 

75 

60.5 

75 

77 

68 

68.5 

74 

66 

a. 

69.5 
74.5 

60 
64 

69 

70 

60 

68 

71-5 

63.5 

71 

71.5 

r 

73 

11' 

78 

69 

78.5 

80.5 

67 

73 

80 

65-5 

66.5 

77.5 

62 

76.5 

77 

68.5 

76.5 

80 

66.5 

76 

79-5 

70.5 

80 

85 

67 

.06 
.64 

•54 


.70 
.03 
.10 


1.46 
.58 
•03 


1.75 


Monthly  range 30° 

Monthly  mean 72.25 

Monthly  rainfall 5.89 


REPORT    OF   THE   SUPERINTENDENT. 


49 


Meteorological  Record  for  August,  1887. 
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10 

10 

- 

31 
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18 
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Monthly  range 51° 

Monthly  mean 31.09° 
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ANNUAL  REPORT. 


Office  of  the  Public  Water  Board, '^ 
January  i,  1889.  \ 

To  the  Honorable  Mayor  and  City  Council  of  the   City  of 
Lynn : 

We  herewith  present  our  seventeenth  annual  report,  together 
with  the  reports  of  the  Superintendent  of  the  works,  the  Water 
Registrar,  and  the  Engineer  in  charge  of  the  new  construction. 
These  reports  give  the  result  of  the  operations  of  the  past  year, 
and  show  the  present  condition  of  the  department. 

FINANCIAL. 

The  water  loan  Jan.  I,  1889,  was $1,423,50000 

Deduct  from  this  the  sinking  funds,  including  the  surplus 

of  the  past  year 283,030  13 

Leaves $1,139,469  87 

the  net  debt,  which  stands  as  the  cost  of  the  works. 

It  will  be  seen  by  the  Auditor's  report  that  the  receipts  for  water 
rates  have  been  $134,750.64,  an  increase  over  the  previous  year  of 
$10,972.54,  and  the  surplus  revenue,  after  paying  interest  and 
maintenance,  to  be  carried  to  the  sinking  fund  is  $34,343.64.  The 
cost  of  maintenance  shows  a  large  increase  over  that  of  1887, 
which  is  accounted  for  by  the  large  amount  paid  for  damages  to 
property  occasioned  by  the  burst  in  the  main  pipe  on  Market 
street,  the  expense  of  thawing  out  service  pipes,  frozen  in  the  se- 
vere weather  of  last  winter,  the  lowering  of  many  services  so  that 
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they  would  be  better  protected  from  the  frost,  and  the  cost  of  iron 
pipes  purchased  to  replace  cement-lined  pipes.  These  unusual 
expenses  have  been  charged  to  maintenance. 

NEW  RESERVOIR. 

In  accordance  with  the  passage  by  the  City  Council  of  the  order 
authorizing  the  Public  Water  Board  to  construct  a  dam  at  Penney 
brook  for  the  purpose  of  storing  its  waters,  the  board  engaged  the 
services  of  Geo.  H.  Bishop,  who  has  had  a  long  experience  as  an 
hydraulic  engineer,  and  an  intimate  acquaintance  with  our  system  of 
water  supply.  Under  his  supervision,  work  on  the  new  basin  was 
commenced  about  the  first  of  September.  The  season  has  proved 
very  unfavorable  for  the  work  of  construction.  The  frequent 
rains  have  interfered  with  and  delayed  the  work  so  that  the 
progress  has  not  been  as  rapid  as  was  anticipated.  A  good 
commencement  has  been  made,  however ;  the  necessary  surveys 
having  been  completed,  the  land  taken  and  condemned,  and  the 
dam  is  well  under  way.  We  hope  before  the  close  of  another  sea- 
son to  see  the  work  well  towards  completion,  and  ready  for  the 
storage  of  water.  With  the  building  of  this  basin  it  may  be  said 
no  further  important  work  of  construction  will  be  required  for  some 
time  to  come,  and  an  abundant  supply  of  water  of  good  quality 
will  be  assured. 

The  plan  of  utilizing  the  waters  of  Hawkes  and  Penney  brooks 
by  an  open  canal  was  a  temporary  expedient,  which  postponed  the 
necessity  for  building  new  basins  for  a  few  years,  but  the  time  had 
arrived  when  further  delay  would  imperil  the  city's  water  supply, 
and  the  City  Council  wisely  accepted  the  recommendations  of  the 
Water  Board,  and  authorized  the  construction  of  storage  basins. 
This  is  a  practical  completion  of  the  plan  of  water  supply  as  first 
presented  and  outlined  by  the  Water  Board  in  its  first  annual  re- 
port. Its  final  acceptance  afler  years  of  controversy  and  experi- 
ence is  the  best  commentary  on  the  correctness  of  their  views. 
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STREET  MAINS. 

The  large  losses  occasioned  by  breaks  in  the  water  mains,  and 
the  further  liability  of  loss  in  this  direction,  determined  the  Board 
to  replace  some  of  the  cement-lined  pipes  in  our  principal  streets 
with  cast-iron.  A  quantity  has  been  purchased  sufficient  to  replace 
those  on  Market  and  part  of  Broad  streets,  and,  as  soon  as  the 
ground  is  in  condition  in  the  spring,  the  work  of  relaying  will  be 
prosecuted.  Some  of  our  cement-lined  pipes  have  been  laid  nearly 
twenty  years,  and  on  taking  them  up  they  have  in  most  cases  been 
found  as  bright  and  fresh  as  when  first  laid,  with  little  appearance 
of  wear.  In  fact,  when  they  are  not  disturbed,  we  have  no  means 
of  knowing  how  long  these  pipes  will  last. 

In  comparing  cement-lined  pipes  with  cast-iron,  we  are  apt  to 
compare  them  with  an  ideal  pipe.  It  must  be  borne  in  mind  that 
cast-iron  pipes  are  not  perfect.  The  record  of  other  cities  where 
the  water  is  supplied  through  cast-iron  pipes  shows  that  leaks  in 
the  water  mains  are  quite  frequent,  and  that  the  damage  occasioned 
by  bursts  aggregates  a  large  sum  every  year. 

When  water  was  first  introduced  into  our  city,  iron  was  three 
times  its  present  price,  and  the  cost  of  cement-lined  pipes  was  not 
much  more  than  half  the  cost  of  iron,  which  would  seem  to  justify 
the  city  in  laying  the  cement  pipes  at  that  time.  Since  the  decline 
in  the  price  of  iron,  the  cost  of  the  cement  pipes  approached  so 
near  that  of  the  iron,  that  for  the  past  four  years  all  the  pipes  laid 
by  the  department  have  been  of  cast-iron.  When  cement  pipes 
are  well  laid,  in  streets  not  liable  to  be  frequently  dug  up,  it  is  the 
opinion  of  the  Board  that  there  is  no  better  pipe  in  use  for  water 
mains ;  but  in  the  center  of  the  city,  with  constant  liability  to  be 
interfered  with  by  the  laying  of  sewers,  gas  and  steam  pipes,  and 
where  the  streets  are  continually  being  opened  to  make  connec- 
tions, there  is  great  danger  of  our  pipes  being  injured  by  careless 
workmen  ;  a  pick  in  the  hands  of  a  heedless  man  knocks  off  some 
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of  the  cement  covering,  or  strikes  a  hole  into  the  pipe,  and  the  ex- 
posure soon  causes  it  to  rust ;  and  the  result  is  a  break  at  this 
point. 

Although  the  city's  liability  for  losses  of  this  nature  has  never 
been  determined,  yet  the  ground  has  been  taken  by  the  Board  that, 
in  occupying  the  streets  for  mains  to  supply  the  public  with  water, 
it  is  no  more  than  equitable,  that,  in  case  of  damage  suffered  by 
individuals  through  any  defect  in  the  pipes,  the  public  should  re- 
compense them  for  their  actual  loss.  While  the  Board  believe  this 
to  be  the  fair  and  just  course  to  pursue,  and  have  always  endeav- 
ored to  meet  and  fairly  adjust  claims  for  damages  arising  from 
bursts  in  the  water  mains,  they  cannot  say  they  are  always  met  by 
those  claiming  losses  in  the  same  spirit.  One  of  the  most  annoy- 
ing things  the  Board  has  to  deal  with  is  to  prevent  excessive  claims 
for  damages  being  paid.  If  the  cases  are  left  to  referees,  the  feel- 
ing that  so  often  exists,  that  the  city  can  bear  the  loss  better  than 
the  individual,  results  in  claims  being  allowed  far  in  excess  of  the 
actual  loss.  For  these  reasons  the  board  has  decided  to  replace 
with  cast-iron  some  of  the  pipes  in  the  business  section  of  the  city, 
where  the  loss  and  damage  from  breaks  is  liable  to  be  large. 

REGULATING    PLUMBING. 

In  previous  r^eports  the  Board  have  recommended  the  passage  of 
an  ordinance  requiring  that  all  plumbers  and  pipe  fitters  shall  be 
licensed  before  they  are  allowed  to  make  any  connections  with  the 
public  water  supply,  and  that  they  be  required  to  report  to  the 
Board  when  they  put  in  additional  water  fixtures.  As  the  matter 
now  stands  the  plumber  is  under  no  obligation  to  report  when 
new  fixtures  are  put  in,  and,  unless  the  inspector  discovers  them, 
the  city  often  loses  the  water  rates.  In  accordance  with  the  sug- 
gestions of  the  Board  an  ordinance  was  prepared  requiring  that  all 
persons  carrying  on  the  business  of  plumbing  shall  have  their 
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name  and  place  of  business  registered  at  the  office  of  the  Water 
Board  before  they  can  make  connection  with  the  city  water ;  and 
that  before  doing  any  plumbing  in  a  building,  except  in  the  case 
of  repairs  of  leaks,  they  shall  file  at  the  office  of  the  Water  Board, 
upon  blanks  prepared  for  that  purpose,  a  notice  of  the  work  to  be 
performed.  This  ordinance  was  introduced  in  the  City  Council, 
and,  Jf  it  could  have  passed,  it  would  have  accomplished  all  the 
board  desired,  but  it  failed  because  it  was  claimed  that  it  conflicted 
with  a  recent  act  of  the  Legislature  requiring  all  such  authority  to 
be  vested  in  the  Board  of  Health.  The  Board  of  Health,  if  they 
undertook  the  business,  would  be  obliged  to  appoint  inspectors, 
involving  additional  expense.  This  was  not  contemplated,  the 
Water  Board  already  having  inspectors  acquainted  with  the  work, 
and  it  would  seem  to  be  in  their  line  of  duty.  We  would  there- 
fore recommend  that  the  city  petition  the  Legislature  for  an  act 
authorizing  the  City  Council  to  confer  the  authority  to  regulate 
plumbing  upon  the  Water  Board,  rather  than  the  Board  of  Health. 

DUTIES  OF  THE   WATER  BOARD. 

The  requirements  of  the  water  department  make  constant  de- 
mands upon  the  time  and  services  of  members  of  the  Water 
Board.  It  is  a  department  with  large  receipts  and  expenditures, 
involving  questions  of  management  and  detail,  many  of  which  are 
necessarily  referred  to  the  Board  for  settlement.  Questions  more 
vexatious  and  annoying  than  if  our  works  belonged  to  a  private 
corporation  arise,  and  have  to  be  decided.  Complaints  of  con- 
sumers must  be  given  a  careful  hearing,  and  criticisms,  often  un- 
hiT  and  unjust,  met  and  explained.  A  constant  watchfulness,  both 
of  the  consumption  of  water  and  the  sources  of  supply,  is  required 
of  those  having  this  department  in  charge.  The  consequences  of 
a  short  supply  of  water  would  be  so  serious  that  a  grave  responsi- 
bility rests  upon  those  who  have  undertaken  to  furnish  the  public 
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with  water.  Rules  and  regulations  are  provided,  which  experience 
has  shown  to  be  for  the  best  interest  of  all  concerned.  The  niles 
must  be  adhered  to  and  equitably  enforced.  This  causes  many  com- 
plaints from  water-takers  who  feel  aggrieved  because  they  regard 
enforcement  of  rules  made  for  the  good  of  the  whole  a  hardship 
in  their  particular  case.  Among  our  ten  thousand  water-takers 
complaints  of  this  kind  are  so  numerous,  that,  although  the  meet- 
ings of  the  Board  are  more  frequent  than  those  of  any  other  de- 
partment, it  is  oflen  found  that  the  evenings  are  hardly  long  enough 
to  consider  all  the  cases  that  come  up  for  a  hearing. 

In  view  of  these  facts,  is  there  any  reason  why  the  Water  Board 
should  not  receive  some  pay  for  their  services?  It  has  been  the 
custom  of  the  City  Council  each  year  to  vote  a  compensation  to 
the  Board  of  Health,  and  an  ordinance  has  been  recently  passed 
fixing  a  salary  for  the  members  of  the  Board  of  Aldermen,  thus 
establishing  a  policy  of  compensating  its  officials.  To  make  an 
exception  of  a  department  where  the  duties  are  so  arduous  would 
seem  to  be  an  unfair  discrimination  in  the  treatment  of  the  city's 
officials. 

In  advocating  a  compensation  for  the  Water  Board,  the  writer 
is  relieved  from  the  delicacy  which  a  personal  interest  might  in- 
volve, as  he  is  soon  to  retire  from  the  Board,  but  his  experience 
convinces  him  that  the  Water  Board  should  no  longer  be  asked  or 
expected  to  serve  without  pay,  and  would  recommend  the  passage 
of  an  ordinance  establishing  a  salary  somewhat  commensurate 
with  the  duties  required. 

WHERE  AND  WHEN  STREET  MAINS   SHOULD  BE  LAID. 

In  previous  reports  we  have  recommended  the  passage  of  an 
order  authorizing  the  Water  Board  to  lay  street  mains  wherever 
in  their  judgment  it  is  deemed  best.  All  applications  for  water 
pipes  would  then  be  made  to  the  Water  Board,  who,  having  the 
facts  in  their  possession,  could  give  them  prompt  attention,  instead 
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of  the  unavoidable  delays  attending  the  present  course.  The  City 
Council  obtain  their  information  in  regard  to  these  matters  from 
the  Water  Board ;  why  not  leave  the  decision  in  their  hands  ?  It 
would  be  the  most  expeditious  course,  and  there  would  seem  to  be 
no  good  reason  why  they  should  not  have  exclusive  control  of  the 
question  of  where  and  when  pipes  should  be  laid. 

Under  the  present  system,  contrary  to  the  recommendations  of 
the  board,  pipes  have  been  ordered  laid  in  streets  where  the  in- 
come was  entirely  inadequate  to  warrant  the  outlay,  and  where 
there  had  never  been  any  attempt  to  construct  or  grade  them,  the 
streets  merely  being  laid  out  on  paper.  The  Water  Board  have 
always  advocated  a  liberal  course  in  regard  to  laying  pipes  in  new 
streets,  but  when  pipes  are  ordered  laid,  where  the  income  would 
not  be  two  per  cent,  on  the  cost  of  the  pipes,  we  consider  it  unfair 
and  unjust  to  water-takers  and  taxpayers. 

PERSONAL. 

With  the  expiration  of  this  year  Daniel  Walden  retires  from  the 
service  of  this  department,  declining  to  be  a  candidate  for  re-elec- 
tion as  superintendent.  He  has  filled  this  office  ever  since  the  or- 
ganization of  the  Water  Board  in  1871,  with  the  exception  of  one 
year,  and  we  desire  to  place  on  record  our  recognition  of  the  faith- 
ful performance  of  his  duties  and  of  his  entire  devotion  to  the  inter- 
ests of  the  city,  and  of  the  ability  with  which  he  has  managed 
the  varied  interests  placed  in  his  charge. 

Public  Water  Board, 
By  D.  H.  SwEKTSER,  President. 


REPORT  OF  THE  WATER  REGISTRAR. 


Office  of  the  Water  Registrar 
Lynn,  January  i,  1889. 


1 


D.  H.  Sweeiser^  Bsq.^  President  Public  Water  Board: 

Sir,  —  I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  Dec.  31,  1888. 

RECEIPTS. 

Water  rates  (fixture) $94*762  49 

•*        **      meter 19,615  32 

MISCELLANEOUS. 

Fire  purposes $11,800  00 

Street  sprinkling 4ii94  45 

Fire  purposes  (Saugus) 392  00 

Building  purposes 369  16 

Repairs 361  30 

Damaged  carpets 55  93 

Flushing  sewers 50  64 

Land  rent 37  50 

Filling  cisterns 23  93 

Turning  on  services '9  50 

Water  for  road  roller 18  40 

Sale  of  wood 11  50 

Sale  of  grass 10  00 

Use  of  seal  locks 8  75 

Sale  of  old  pipe 6  92 

Sale  of  fruit 4  00 

17*363  98 

Additional  rates 2,809  70 

Fines  and  summons 199  15 

Total  revenue $i34»750  64 

Extra  pipe,  and  labor 6,993  83 

Sale  of  wood  at  new  basin 674  50 

Total  receipts $142,418  97 
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The  whole  amount  of  which   has  been   paid   into  the  city 
treasury,  and  the  Treasurer's  receipts  taken  therefor. 

EXPENDITURES. 
MAINTENANCE. 

Damages            $9»956  55 

Pumping,  wages,  coal,  oil,  etc 7»3o8  97 

Salaries  and  office  expenses 5fi54  81 

Repairs  on  services 4«55i  66 

Repairs  on  mains,  hydrants  and  gates     .        .  3*837  19 

Engines  and  boilers 2,317  69 

New  supply 1,357  63 

Stable  and  workshop 1,033  '7 

Meters 307  45 

Engine-house  repairs        .        .        .  188  11 

Birch  pond 36  22 

Breed's  pond 23  69 

Reservoir 7  60 

$36,120  74 

CONSTRUCTION. 

New  supply $47*489  10 

New  basin 22,198  86 

Mains,  hydrants  and  gates 16,012  58 

Breed's  pond 14^773  45 

Services  and  court  mains 11 ,842  78 

Meters 1,233  31 

Birch  pond 326  24 

Tubular  wells 324  30 

Pumping  engine 200  00 

Total  cost 114,40062 

Less  amount  received  for  pipe  and  labor  $6,993  83 

**        **  **         for  wood         ....  674  50 

7.66833 

Net  cost $106,732  29 

COMPARATIVE   STATEMENT   OF   REVENUE,   1888. 

Amount  collected  during  the  year $I34>750  64 

Amount  outstanding  fixture  rates     ....       $237  58 
Amount  outstanding  meter  rates      ....  63  70 

*  Amount  outstanding  meter  rates     ....      5,061  09 

— : 5^363  37 

$140,113  01 
Deduct  amount  due  Jan.  I,  1888 5^63274 

Revenue  for  1888 $134,480  27 

Revenue  for  1887 123,507  7^ 

Increase  for  1888     .        .        .        .        .        .        .        .     $10,972  54 

*  Last  qnarterly  assessment. 
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STATEMENT   OF   NET    EARNINGS   FOR    1888. 

Revenue $134,480  27 

Interest $67,308  50 

Maintenance 36,120  74 

RBBATB   TO   SAUGUS. 

37i  per  cent,  of  receipts  for  1887        ....         361  91 
374  per  cent,  of  receipts  for  1888        ....         661  97 

i04'453  '2 

Net  gain $30,027  15 

Following  will  be  found  the  usual  tables,  exhibiting  the  number 
of  buildings,  families,  stores,  factories,  etc.,  supplied  with  water, 
the  class  of  premises  to  which  meters  are  attached,  the  number 
and  kinds  of  fixtures,  the  yearly  revenues  of  the  department, 
etc.,  etc. 

Respectfully  submitted, 

Wallace  O.  Mudge, 

Water  Registrar, 
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SERVICES. 

Whole  number  of  services  Jan.  I,  1888 7*805 

Put  in  during  the  year 520 

Total  number  Jan.  i,  1889 8,325 

New  services  let  on  during  the  year 445 

Services  shut  off  during  the  year  for  non-payment           ...  18 

Services  let  on  by  payment  of  rates  and  fines                            .  11 

Services  let  on  for  change  of  ownership  or  occupancy     ...  6 

Services  shut  off  by  request,  or  for  vacancy 147 

Services  let  on,  premises  re-occupied 93 

Services  discontinued 11 

Services  put  in  at  Saugus  during  the  year 108 

Making  the  whole  number  in  Saugus,  Jan.  i,  1889  •         •        *  ^98 

The  ratio  of  yearly  increase  in  the  number  of  services  from 
1876  is  as  follows  : 


1876 

6.54  per  cent 

1883    . 

.  10.80  per  cent 

1877     • 

.   7.60  -   - 

1884 

.   8.62  -   " 

1878 

6.14  '* 

1885    . 

.   6.36  -   - 

1879     • 

6.04  "   ** 

1886    . 

.   6.58  -   *' 

1880 

.   8.75  **  - 

1887 

.   5  84  -   - 

I88I 

.  10.25  "   •' 

1888 

.   6.67  -   - 

1882 

.   9.92  -   *' 
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STATEMENT 

SHOWING   THE   NUMBER    OF    BUILDINGS    TO    WHICH   WATER    IS    SUPPLIED, 
ALSO   THE    NUMBER   OF    FAMILIES,  VARIOUS    FIXTURES,  ETC.,  CON- 
TAINED  IN  THE   SAME,  TOGETHER  WITH   THE   NUMBER  OF 
FIRE   HYDRANTS,   DECEMBER  31,    1888. 

Lynn.     Sauous.  Total. 

Dwellings 7,533  164  7,697 

Stores 689  7  696 

Factories 183  -  183 

Offices 222  2  224 

Restaurants  and  saloons 87  -  87 

School-houses 34  i  35 

Churches 25  -  35 

Bakeries 27  -  27 

Laundries 10  -  10 

Engine-houses 5  -  5 

Families 11,169  ^99  iii368 

Boarding-houses 186  -  186 

Faucets 18,753  347  19,100 

Water  closets 4i578  42  4*620 

Bath  tubs 1.550  34  1,584 

Hand  hose 2,470  68  2,538 

Urinals 226  -  226 

Heaters 221  4  235 

Stationary  engines 112  -  112 

Motors 13  -  13 

Greenhouses 25  i  26 

Drinking  fountains 24  -  24 

Standpipes,  fire 15  -  15  '^ 

Stand  pipes  for  water  carts 35  -  35 

Sewer  connections 15  -  15 

Automatic  sprinklers 11  -  11 

Hydrants 602  80  682 
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STATEMENT 

SHOWING   THE  CLASS    OP    PREMISES    TO    WHICH    METERS   ARE  ATTACHED. 


SIZKS 

CLASS. 

)2 

H 

^ 

I  iii 

i>i 

2 

3 

4 

Toul 

Theatre 

I 

_ 

I 

Board  of  Health      .... 

- 

- 

- 

- 

- 

I 

- 

- 

I 

Bathroom 

- 

I 

- 

-1     - 

- 

- 

- 

- 

I 

Brewery 

- 

- 

- 

"I     "" 

I 

- 

" 

- 

I 

Brickyard 

- 

- 

- 

2;     - 

- 

- 

- 

2 

Churches 

- 

I 

- 

-j      I 

_ 

- 

- 

- 

2 

City  stable       ..... 

- 

- 

- 

i'     - 

- 

- 

- 

- 

I 

Dwellings 

I 

I2i      8 

I      - 

- 

- 

- 

- 

22 

Elevators 

-;    -'    - 

- 

- 

I 

- 

- 

I 

Engines 

J    J    7 

II       I 

3 

I 

- 

- 

23 

Factories 

.s 

20   56 

52;     3 

3 

- 

- 

3 

142 

Fire  enf^ine-houses 

- 

- 

I 

'\     - 

- 

- 

2 

Foundries 

- 

- 

- 

il     - 

I 

- 

- 

2 

Gas  works i     - 

- 

-,     - 

2 

I 

_ 

- 

3 

Halls  and  buildings         ...              -\     i 

•^i  - 

_ 

- 

_ 

- 

4 

Hotels -      I 

^ 

ii  - 

I 

- 

- 

- 

6 

Laundries 

1   — ..    2 

4 

2     - 

_ 

- 

_ 

- 

8 

Livery  stables          .... 

H  5 

2 

2,     - 

_ 

- 

_ 

- 

g 

Medical  Laboratory 

- 

I 

- 

- 

- 

- 

I 

Oil  works 

J  _ 

- 

i;    - 

_ 

- 

- 

- 

I 

Printing  offices        .... 

I 

i!    - 

- 

- 

- 

2 

Railroads 

-   I 

6 

2     - 

I 

I 

I 

I 

13 

Saloons   . 

-  I 

2     - 

_ 

_ 

_ 

_ 

3 

Tugs  and  vessels     .... 

-.  - 

- 

_ 

I 

_ 

I 

Motors S 

_  _  _ 

- 

- 

- 

- 

- 

- 

Stores  and  offices    .... 

2|     6     6 

1 

1 

1 

i 

84  5 

I 

I 

4 

15 

Totals 

8 

50 

96 

12 

7 

267 

i8 


REPORT   OF   THE   WATER    REGISTRAR. 


STATEMENT 


SHOWING  THE  YEARLY  REVENUE  OF  THE  DEPARTMENT  SINCE  THE  FIRST 
INTRODUCTION  OF  WATER  INTO  THE  CITY  IN  1 87 1. 


Prom  October  i, 
From  January  i, 
From  January  i, 
From  January  i. 
From  January  i, 
From  January  i, 
From  January  i, 
From  January  1 , 
From  January  i, 
From  January  i, 
From  January  i , 
From  January  i, 
From  January  i, 
From  January  i, 
From  January  1, 
From  January  i, 
From  January  i. 
From  January  i, 


1 87 1,  to  January 

1872,  to  January 

1873,  to  January 

1874,  to  January 

1875,  to  January 

1876,  to  January 

1877,  to  January 

1878,  to  January 
i879>  to  January 

1880,  to  January 

1881,  to  January 

1882,  to  January 

1883,  to  January 

1884,  to  January 

1885,  to  January 

1886,  to  January 

1887,  to  January 

1888,  to  January 


.  1872 
.  1873 
»  1874 
.  1875 
,  1876 

.  1877 
.  1878 
,  1879 
,  1880 
,  1881 
,  1882 
.  1883 
,  1884 
,  1885 
,  1886 
,  1887 
,  1888 
>  1889 


$8,989  00 
27,568  16 
47,992  61 
53.545  61 
52,553  ^ 
60,867  12 
64,002  50 
67.570  14 
73.949  80 
79.635  " 
80,967  76 
94.419  52 
98.893  54 
114,903  86 
110,089  ti 
"6,375  70 

123.507  73 
134^480  27 

$1,410,310  81 
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STATEMENT 

SHOWING   COST   OP   WORKS   TO  JANUARY    I,    1889. 

Mains,  hydrants  and  gates $616,235  16 

Services  and  court  mains 198,504  44 

New  supply  and  land 187,515  28 

Reservoir  and  land 13 1*581  49 

Birch  pond  and  land 87,033  84 

Engine  and  boilers 72,198  00 

Engine-house  and  land 56.674  05 

Breed's  pond  and  land 52,790  xo 

Pipe  conduit  and  right  of  way 45*29398 

Force  main  and  land 24,614  00 

New  basin 22,198  86 

Highland  service 21,565  52 

Meters 10,590  13 

Engineering 8,564  99 

Tubular  wells 8,370  35 

Workshop  and  stable       .        .        .        .        .         .        .  ii957  12 

$1,545,687  31 
Less  amount  received  for  extra  pipe,  labor,  etc.,  $65,808  93 
Less  amount  received  for  wood       .        .        .  674  50 

66,483  43 

Total  net  cost  to  date $1,479,20388 


REPORT  OF  THE  SUPERINTENDENT. 


Lynn,  January  4,  1S89. 

D,    H.    Sweetser^   £!sq,^    President  of  the    Public     Water 
Board: 

Sir,  —  In  compliance  with  the  city  ordinance  1  respectfully  sub- 
mit herewith  the  annual  report  of  the  Superintendent,  for  the  year 
1888. 

NEW   SUPPLY. 

During  the  months  of  January  and  February,  the  yield  of  the 
new  supply  was  quite  small ;  all  that  could  be  collected  in  the 
canal  was  allowed  to  flow  direct  to  the  pumping  station,  and  was 
pumped  to  the  reservoir  for  the  daily  supply  of  the  city  ;  owing  to 
the  severe  cold  weather  only  about  one-half  the  quantity  required 
for  the  daily  consumption  could  be  obtained  from  that  source,  and 
the  other  half  was  drawn  from  Breed's  pond.  During  March  and 
April  the  flow  was  largely  increased,  and  the  pump  at  the  upper 
end  of  Birch  pond-  was  employed  to  pump  the  water  into  that 
pond,  and  was  continued  until  the  28th  of  March,  when,  the 
ponds  being  nearly  filled,  pumping  was  discontinued.  The  quantity 
pumped  was  91,582,794  gallons,  the  flow  from  the  canal  was  suf- 
ficient to  supply  a  portion  of  the  daily  consumption  up  to  the  30th 
of  June,  a  period  much  greater  than  ever  before.  The  fall  rains 
setting  in  much  earlier  than  usual,  and  being  so  abundant,  enabled 
us  to  obtain  a  full  supply  for  the  city  by  the  i  ith  of  October.  In 
1887  a  full  supply  was  not  obtained  from  the  canal  before  the  12th 
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of  December,  two  months  later  than  this  year.  The  supply  was 
taken  wholly  from  the  canal  imtil  the  28th  of  November,  when 
the  heavy  and  almost  continuous  rains  having  filled  Breed's  pond 
to  overflowing,  the  supply  was  taken  from  that  pond  during  the 
remainder  of  the  year.  The  amount  received  from  the  canal  dur- 
ing this  year,  including  the  amount  pumped  into  Birch  pond,  was 
445,106,494  gallons.  During  the  summer  the  tunnel  was  exam- 
ined and  cleaned,  the  canal  was  cleaned  of  all  accumulations  of 
leaves  and  rubbish,  and  the  embankments  and  flumes  repaired 
where  necessary. 

On  the  1 2th  of  June  an  order  was  passed  by  the  City  Council, 
instructing  the  Water  Board  to  construct  a  dam  on  either  Hawkes 
brook  or  Penney  brook.  The  board  decided  to  make  the  construc- 
tion on  Penney  brook,  and  in  August  the  work  of  clearing  was 
commenced  under  the  direction  of  the  City  Engineer.  On  the  first 
of  September,  Mr.  Bishop,  who  had  been  engaged  by  the  Water 
Board  to  superintend  the  work  of  construction,  took  charge  of  the 
work.  As  soon  as  the  ground  was  sufficiently  cleared  the  site  of 
the  dam  was  permanently  located,  and  the  work  of  preparing  the 
foundation  has  been  carried  forward  as  fast  as  the  nature  of  the 
work  and  the  unfavorable  weather  would  permit.  Surveys  have 
been  rapidly  pushed  forward,  the  land  necessary  for  the  flowage 
of  the  pond  has  been  surveyed  and  legally  condemned  by  the  City 
Council,  and  will  be  cleared  of  all  wood  and  brush  during  the 
coming  winter ;  next  season  the  work  will  be  vigorously  pushed 
forward  to  a  final  completion ;  when  finished  the  city  will  be  be- 
yond any  fears  of  a  water  famine  for  several  years  to  come. 

PONDS. 

No  repairs  of  any  magnitude  has  been  required  at  either  pond 
during  the  year,  the  outside  of  Breed's  pond  dam  remains  the 
same  as  at  the  date  of  last  report.  As  the  city  has  about  completed 
the  purchase  of  the  land  immediately  surrounding  the  pond  it  is 
hoped  that  some  necessary  improvements  may  soon  be  made. 
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The  continuous  and  extraordinary  rains  of  the  fall  has  filled 
the  ponds  to  greater  extent  than  ever  before  at  this  season  of  the 
year,  Breed's  pond  being  filled  before  the  first  of  December,  and 
Birch  pond  is  now  within  a  few  inches  of  the  overflow.  On  the 
31st  of  December,  1887,  Breed's  pond  contained  9  feet,  8  inches, 
and  Birch  pond  contained  15  feet,  9  inches ;  on  the  31st  of  Decem- 
ber, 1888,  Breed's  pond  contained  20  feet,  4^  inches.  Birch  pond 
contained  21  feet,  ^  inch.  The  rainfall  for  the  year  has  been  60.61 
inches ;  the  yield  from  the  watershed  of  both  ponds,  exclusive  of 
the  water  surfaces,  has  been  858,898,262  gallons,  equal  to  55  per 
cent,  of  the  rainfall. 

The  consumption  for  the  year  has  been  905,687,508  gallons,  an 
average  of  2,474,556  gallons  per  day,  a  total  increase  over  last  year 
of  37,341 ,170  gallons.  The  water  used  during  the  most  of  October 
and  November,  being  taken  direct  from  the  canal,  was  somewhat 
discolored,  a  condition  impossible  to  avoid  under  those  circum- 
stances ;  the  building  of  the  new  basin  on  Penney  brook  will  prob- 
ably remedy  that  evil  in  the  near  future.  The  water  from  the  ponds 
has  been  of  excellent  quality  throughout  the  year.  The  general 
characteristics  of  the  watershed  of  the  new  basin  are  identical 
with  those  of  the  present  ponds,  giving  the  assurance  that  when 
the  basin  is  finished  this  city  will  have  an  abundant  supply  of  pure 
and  excellent  water. 

The  State  Board  of  Health,  under  the  order  of  the  legislature, 
has  been  making  a  monthly  analysis  of  the  different  waters  in  the 
state  used  for  supplying  water  for  domestic  purposes.  The  tables 
annexed  contain  their  analysis  of  the  waters  of  Breed's  and  Birch 
ponds  during  the  past  year. 

RESERVOIR. 

The  reservoir  has  not  required  any  repairs  during  the  year,  and 
is  in  good  condition,  except  the  outside  slope  of  the  embankment, 
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which  requires  a  good  coating  of  loam  to  promote  the  growth  of 
grass  and  improve  its  appearance. 

TUBULAR   WELLS. 

When  the  new  basin  is  finished  there  will  probably  be  no 
further  use  for  the  tubular  wells,  and  I  would  recommend  the  sale 
of  the  boiler  and  pump. 

PUMPING   STATION. 

In  the  fall  several  leaks  were  developed  in  the  roof,  which  have 
been  repaired,  and  the  buildings  are  now  in  good  condition.  The 
Leavitt  engine  had  a  careful  overhaul  in  the  spring,  for  the  first 
time  in  four  years.  While  overhauling  the  valves,  a  crack  was 
discovered  in  the  valve  seating  of  the  pump  ;  this  was  strengthened 
and  the  valves  replaced,  but  in  order  to  be  prepared  for  an  emer- 
gency a  new  and  much  heavier  seating  has  been  prepared  with 
new  and  improved  valves,  and  is  now  on  hand  ready  to  be  put  in 
if  the  old  one  shows  any  signs  of  giving  out.  This  engine  still 
performs  its  work  with  the  same  economy  as  shown  in  previous 
years.  The  Deane  engine  has  been  run  for  19  days  in  April  and 
1 1  days  in  May,  while  the  Leavitt  was  being  overhauled,  other- 
wise it  has  not  been  run  for  the  year.  It  is  in  good  order  and 
ready  to  start  up  on  any  emergency,  but  the  necessity  of  procur- 
ing an  engine  of  larger  capacity  and  a  higher  rate  of  duty  is  in- 
creasing each  year  and  should  not  be  delayed  much  longer. 

PIPES. 

There  has  been  several  breaks  in  the  cement  pipes  during  the 
year,  the  one  on  Market  street,  October  ist,  was  the  most  dis- 
astrous in  its  consequences  of  any  that  has  before  occurred,  caus- 
ing great  damage  to  property.     This  pipe  was  laid  in  1869  to 
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bring  water  from  Flax  pond  for  fire  purposes,  where  it  has  been 
undisturbed.  It  is  now  in  good  condition,  but  the  frequent  exca- 
vations, made  for  the  purpose  of  introducing  sewers  and  steam- 
heating  pipes,  has  injured  the  pipe  in  many  places,  and  has  been 
the  chief  cause  of  the  breaks  on  that  street.  The  board,  soon  after 
that  break,  decided  to  replace  the  pipe  on  Market  street  with  a 
cast-iron  pipe  of  larger  capacity,  which  will  meet  the  growth  of 
the  city  for  many  years  to  come.  The  pipe  has  been  purchased, 
and  is  now  here.  The  work  of  relaying  will  be  done  in  the 
spring. 

During  the  year  7,281  feet  of  cast-iron  pipe  from  4  to  10  inches 
in  diameter  has  been  laid  in  18  different  streets,  and  2,108  feet  of 
smaller  sized  pipe  has  been  laid  in  15  different  courts  as  mains. 
Fifteen  gates  have  been  set  in  connection  with  the  new  mains  in 
streets,  and  1 2  gates  on  court  pipes.  Twelve  hydrants  have  been 
set  on  the  pipe  laid  this  year,  and  one  on  pipe  previously  laid. 
One  hydrant  has  been  discontinued.  Four  hundred  and  thirty- 
three  services  have  been  put  in  during  the  year,  of  an  aggregate 
length  of  22,110.8  feet.  Twenty-two  services  have  been  discon- 
tinued. In  trenching  for  mains  and  services,  1,200  feet  of  ledge 
has  been  excavated.  One  hundred  and  eight  services  have  been 
put  in  in  ^augus,  at  the  expense  of  the  owners,  of  an  aggregate 
length  of  5,950.5  feet.  Two  services  have  been  put  in  in  Swamp- 
scott,  on  the  small  pipe  owned  by  private  parties,  and  which  is 
supplied  from  our  works. 

Seven  new  hydrants  have  been  set  in  place  of  old  ones  that 
were  broken.  Sixteen  hydrants  have  been  repaired.  One  new 
8"  gate  has  been  put  in  to  replace  one  broken  by  frost,  5  gates 
have  been  repaired,  and  18  new  gate-boxes  have  been  set  to  re- 
place that  number  rotted  out.  Five  hundred  and  seventy-two  feet 
of  main  pipe  has  been  lowered  on  account  of  the  lowering  of  the 
grade  of  the  streets  since  the  pipe  was  laid,  and  19  services  have 
been  lowered  in  connection  with  the  same. 
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The  extreme  cold  weather  of  last  winter,  and  the  small  quan- 
tity of  snow  on  the  ground,  caused  the  earth  to  freeze  to  a  much 
greater  depth  than  usual.  In  consequence  of  this  we  had  a  large 
number  of  services  frozen,  and  were  obliged  to  keep  a  large  force 
of  men  constantly  employed  in  thawing  them  out,  causing  a  large 
expenditure  to  this  department,  and  much  annoyance  to  those  who 
had  their  services  frozen.  A  large  portion  of  the  services  frozen 
have  since  been  lowered,  and  it  is  hoped  a  like  misfortune  will 
not  soon  occur  again.  Ninety  services  have  been  lowered,  316 
corporations  have  been  dug  up  and  drilled  out,  276  iron  stop-boxes 
have  been  set  in  place  of  decayed  wooden  ones,  112  services  have 
been  repaired  and  14  extended.  Eight  new  meter-boxes  have 
been  put  in  to  replace  decayed  ones,  28  new  meters  have  been  set, 
43  have  been  taken  out,  cleaned,  repaired  and  reset,  8  meters  and 
two  motors  have  been  discontinued. 

The  mild  weather  of  the  last  few  days  has  enabled  us  to  put  in 
all  the  services  that  have  been  applied  for  up  to  the  present  time. 

Annexed  please  find  the  usual  tables,  containing  the  record  of 
the  pumping  engines,  and  the  cost  of  pumping,  per  million  gal- 
lons, with  the  Leavitt  engine ;  the  amount  of  water  consumed  for 
the  year,  with  the  daily  consumption  per  capita ;  the  amount  of 
water  collected  from  the  watershed  of  Breed's  and  Birch  ponds 
available  for  use  each  year,  for  the  last  fifteen  years  ;  the  rainfall 
for  the  year ;  tables  showing  the  amount  of  pipe  laid,  and  the 
streets  where  laid,  the  gates  and  hydrants  set,  and  details  of  work 
done ;  also  a  meteorological  record  for  the  year. 

Having  been  connected  with  the  works  since  they  were  first 
built  in  1871,  with  the  exception  of  one  year,  I  desire  to  retire 
from  the  service  of  the  department,  and  shall  not  therefore  be  a 
candidate  for  re-election  for  the  coming  year. 

I  would  take  this  occasion  to  return  my  sincere  thanks  to  the 
members  of  the  board,  past  and  present,  for  their  long  and  con- 
tinuous support,  and  the  confidence  which  they  have  reposed  in 
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me.  I  also  return  hearty  thanks  to  all  the  officers  and  employees 
of  the  department,  who  have  so  cheerfully  worked  by  day  and  by 
night  in  the  faithful  performance  of  their  respective  duties. 

Respectfully  submitted, 

Daniel  Walden. 
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SUMMARY  OF   STATISTICS. 

Report  of  1888. 

IN    ACCORDANCE    WITH    SUGGESTIONS    ADOPTED    BY    THE    NEW    ENGLAND 
WATER   WORKS    ASSOCIATION. 


LYNN   WATER  WORKS,  LYNN,  MASS. 

Population  by  census  of  1885 45«86i 

Date  of  construction 1870  to  1872 

Owned  by  the  City  of  Lynn. 

Source  of  supply  :  —  Two  artificial  storage  basins,  formed  by  damming  two 
brooks,  and  the  water  of  two  other  brooks  in  North  Saugus  taken  di- 
rect. 
Mode  of  supply:  —  By  gravitation  to  the  pump  well,  and  pumped  thence 
to  distributing  reservoir  at  an  elevation  of  177  feet  above  mean  high 
tide,  by  one  Leavitt  engine,  built  by  L  P.  Morris  &  Co.,  of  Philadel- 
phia, of  5,000,000  gallons  daily  capacity,  and  one  Deane  engine,  built 
by  the  Deane  Steam  Pump  Co.,  of  Holyoke,  Mass.,  of  3,000,000  gal- 
lons daily  capacity. 
Kind  of  coal  used,  George's  Creek,  Cumberland. 
Cost  of  coal,  $4.90  and  $4.95  per  net  ton  delivered. 

Coal  consumed  for  the  year  in  pounds,  including  heating        .        1*398,105 
Total  pumping  in  gallons  .         .        .         .        .        .        .    906,397,617 

Average  head,  including  friction  in  feet 168.63 

Number  of  gallons  pumped  per  pound  of  coal  .         .        .  641. i 

Duty  on  total  coal  consumed,  no  deductions     ....    101,831,525 

•Cost  of  pumping  (figured  on  pumping  station  expenses,  viz  : 

$8,269.97)  per  million  gallons  into  the  reservoir        .        .         $9.12.25 

Per  million  gallons  one  foot  high $0.05.41 
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FINANCIAL. 

Receipts  —  For  water  for  all  purposes     .        .        .                .  $133,012  21 
Summons,  shutting  off  and  letting  on                  .  227  40 

Rent  and  sundries 487  15 

Total  revenue $133*726  76 

Labor  and  material 6,993  83 

Total  receipts $140,720  59 


Expenditures — Management  and  repairs      ....    $26,16419 

Interest  on  bonds 67,308  50 

Damages 9,956  55 

Total $103,429  24 

Carried  to  credit  of  construction  .         6,993  83 

Carried  to  sinking  fund         ....       30,297  52 


$140,720  59 


CONSUMPTION. 


Estimated  population  to  date,  Lynn  and  Saugus      .         .         .  53<529 

Estimated  population  supplied 50,256 

Total  number  of  gallons  consumed  for  the  year                .        .  905,687,508 

Total  number  of  gallons  metered 100,308,150 

Average  daily  consumption  in  gallons ■*»474»556 

Gallons  per  day  to  each  consumer 49.2 

DISTRIBUTION. 

Kind  of  pipe  used,  wrought-iron  cement-lined,  and  cast-iron. 
Size,  from  4  to  16  inches  diameter. 

Extended im.  4,109  ft. 

Total  now  in  use 82  m.  4,891  ft. 

Number  of  leaks  for  the  year 82 

Hydrants  added 12 

Hydrants  now  in  use 602 

Gates  a'dded 27 

Gates  now  in  use •  713 

Range  of  pressure  at  center  of  city  for  day  and  night      .         .  54  to  65  lbs. 
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SERVICES. 

Kind  of  pipe  used,  iron  cement-lined. 
Size  of  pipe  used,  J^  "  to  2  "  diameter. 

Extended 22,110  ft. 

Total  now  in  use 62  m.  1,8560:. 

Number  of  services  added 433 

Number  of  services  now  in  use 8*233 

Meters  added 18 

Meters  now  in  use 254 
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TABLE  III. 


SHOWING     THE    CONSUMPTION    OF     WATER     FOR     THE     YEAR     ENDING 
DECEMBER   3I,    1888. 
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Month. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Galls. 

Galls. 

January' .     . 
February    . 

80,788,817 

2,606.091 

345.611 

51.8 

48-5 

77*785.366 

2.682.254 

76.163 

53-3 

50.1 

March    .     . 

76,571,336 

2.470.043 

212,211 

49.1 

46.1 

April      .     . 

66,830,215 
67,681,886 

2.227.674 

242,369 

44.3 

41.6 

May  .     .     . 

2,183,286 

44.388 

43-4 

40.8 

une  .     .     . 
July   .     .     . 

75*566,046 
87,761.848 

2,518,898 

335.612 

50.1 

47.0 

2,831.027 

312,129 

56.3 

52.9 

August  .     . 

87,998.269 

2.838,654 

7,627 

56.5 

530 

September . 

75.161,290 

2,505.376 

333,278 

49.8 

46.8 

October .     . 

72*593.508 
67,681,232 

2.341,726 

163.650 

46.6 

43-7 

November  . 

2,256,041 

85*685 

44-9 

42.1 

December  . 

69,266,795 

2,234.413 

• 

21,628 

44.4 

41.7 

Totals  and  Av 
erages. 

905,687,508 

2.474,556 

49.2 

46.2 
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TABLE  VI. 


SHOWING   THE  RAINFALL   AT  THB   PUMPING   STATION    FOR    1888. 


1 

E 

1 

•s 

>> 

& 

s 

1 

1 

t 
< 

1 

4> 

e 
s 

1 

s 
< 

1 

1 

, 

1 

I 

1 

1.28 

0.53 
0.39 

0.03 

0.06 

0.47 
0.50 

2   , 

0.08 

3  • 



ao5 

ao9 

0.45 

017 
0.05 

0.01 

0.03  • 
0.02 

0.83 

O.I  I 

0.10 
1.25 

^•si 

•  •  •  •  • 

i. 

I: 

9  • 

10  . 

11  . 

12  , 

ao8 
0.05 
an 

ao6 
ao4 

,  ,  ,     ,    r»  /V-i 

0.50 

aoi 

1.12 
0.23 

0.26 
a52 
a65 

0.20 

0.35 

0.30 
0.52 

2.55 
0.35 
0.05 

0.42 
0.10 
0.01 

0.18 

0.21 
1.70 
1. 00 

0.08 
0.13 

0.24 

0.50 

0.15 
1.56 

0.41 
0.18 

rktrk 

1. 13 

13  • 

a42 

j  0. 1 1 

0.87 
0.19 

*4  • 
IT   . 

0.09 

1. 00 
0.02 

002 

0.83 
0.22 

.... 

0.01 

0.09 
1.70 
0.25 
0.02 
0.23 
1. 00 
0.02 

0.03 
0.1 1 

0.0s 

330 
0.05 

0.39 

M. 

0.02 

0.28 
0.02 

10  • 

0.07 
aoi 

0.17 
0.14 

1.04 
0.21 
0.04 

3.23 

0.52 
..I.. 

0.37 

20  . 

21  , 

0.90 

0.01 
1. 12 

0.15 
0.09 

22   • 

0.32 
0.80 

0.05 

0.54 
0.12 

0.03 

23  • 

24  . 

0.03 

0.01 
0.01 

0.03 

0.10 

3.05 
1. 00 
0.80 

0.70 

0.75 

1.56 
1.95 

1. 00 
0.40 
0.19 
0.12 

0.03 

0.45 

0.13 
0.20 

29. 
30. 
31  • 

0.06 



0.63 
0.17 
ao4 
0.03 

0.03 

a2s 

a  10 

0.38 

0.09 

3.87 

3.02 

5.88 

2.72 

5.87 

2.09 

2.54 

6.80 

8.83 

5.40 

8.13 

5-46 

Rainfall  for  the  year,  6a6i. 
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TABLE   VII. 


SHOWING   THE   AMOUNT   AND   SIZE   OF   PIPE   LAID   IN    1 888. 


STREETS  WHKRK   I^ID. 

SIZE  OF  PIPE 

Kind 
of  pipe. 

Street. 

From. 

To. 

lO" 

8" 

6" 

4" 

Alley      .     . 

Extension   . 

C.L 

388.0 

Broadway  pi. 

Broadway    . 

- 

- 

- 

230.0 

- 

Beyer  ct.     . 

Lewis      .     . 

- 

- 

_ 

— 

368.6 

Circuit  av. 

High  Rock . 

_ 

_ 

_ 

3630 

Clovclly     . 

Western  av. 

- 

_ 

_ 

252.5 

- 

Eastern  av. 

Oakwood  a  v. 

- 

SO8.S 

- 

- 

Eastlake  av. 

Extension   . 

- 

' 

— 

181.2 

- 

Grant  St.    . 

Bay  View  av. 

- 

- 

310.0 

- 

- 

Harvest 

Eastern  .     . 

_ 

_ 

_ 

428.0 

- 

Ingalls  av.  . 

Chatham     . 

_ 

_ 

» 

5130 

- 

Jenness  .     . 

Roanoke 

End  of  street 

_ 

_ 

1,665.0 

- 

Lin  wood 

Walnut  .     . 

PineGrVeav 

_ 

_ 

1,036.5 

- 

Laurel    .     . 

Extension   . 

f    — 

- 

_ 

206.0 

- 

Tudor    .     . 

Beach     .     . 

- 

_ 

_ 

_ 

161. 0 

Whittier     . 

Hanover 

Lloyds  ct.    . 

_ 

_ 

_ 

619.0 

Woodlawn . 

Extension    . 

~ 

*- 

— 

510 

"~ 

Totals ; 

508.6 

310.0 

5.314-0 

1,148.6 
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TABLE  VIL— Continued. 


SHOWING   THE   AMOUNT   AND   SIZE  OF   PIPE    LAID  IN  COURTS   IN    1888. 


COURTS  WHBRB  LAID. 


SfZB  OP  FIFE. 


Court. 


Beacon  Hill  av. 
Cypress  av. 
Hoag*s  ct.  . 
HefTeman  ct. 
Lakeside  ct. 
Mjrtle  St.    . 
Mountain  ct. 
Oakwood  place 
Pearl-street  place 
♦River  st.    . 
Ridge  way  st. 
Sheridan  st 
South  Common  st. 
Valley  av.  .     . 
♦Richmond  pi. 


From. 


High  Rock  av 
Extension  . 
Stickney  st. 
Franklin  st. 
Extension  . 
Walnut  St.  . 
Highland  av 
New  Chatham 
Pearl  st.      . 
Extension  . 
End  of  pipe 
Jefferson  st. 
Elm  St.   .     . 
High  Rock  av 
Pleasant  st. 


st 


To. 


End  of  ct. 
Endofct 


End  of  ct. 
End  ofct. 

Adams  st. 


End  of  ct. 


38.7 
316.6 


126.5 
159.6 


iH" 


17-5 
148.0 


185.0 
126.6 


123.5 
56.4 


ihi" 


135.3 

192.2 
589 

133-9 


41.0 
98.0 


Totals 


792.5 


657.0 


659.0 


Total  extension  in  1888 
Previously  laid 


Total  pipe  laid  to  January  ist,  1889 
Total  laid  in  Saugus 
Private  pipe  in  Swampscott 

Total  pipe  supplied  by  the  works 


Miles. 

I 

81 

82 
8 


92 


Feet. 

4.109.5 
782.0 

4.891.5 
4,490.0 
1,778.0 

5990 
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TABLE  VIII. 


SHOWING  THE  LOCATION  OF  GATES  SET  IN   1 888. 


Broadway  place 

Beyer  ct. 

Circuit  ave. 

Clovelly 

Eastern  ave, 

Grant 

Harvest 

Ingalls  ave 

Jenness 

Jenness 

Lin  wood 

Linwood 

Roanoke 

Tudor 

Whittier 


Size. 
Inches. 


9  fb  S.  from  the  N.  line  of  Broadway  place ;  i  ft. 

W.  from  the  W.  line  of  Broadway  ...  6 

61  ft.  E.  from  the  W.  line  of  Beyer  ct. ;  i  ft. 

N.  from  the  N.  line  of  Lewis  st.      .        .        .  4 

33i  ft.  W.  from  the  E.  line  of  Circuit  av. ;  2  ft. 

S.  from  the  S.  line  of  High  Rock  st.       .        .  6 

lyi  ft.  W.  from  the  E.  line  of  Clovelly  st. ;  i  ft. 

S.  from  the  S.  line  of  Western  ave.         .        .  6 

194  ft*  W.  from  the  E.  line  of  Eastern  av. ;  on 

the  line  of  the  N.  line  of  Oakwood  av.   .        .  10 

i5i  feet  S.  from  the  N.  line  of  Grant  st. ;  on 

the  line  of  the  E.  line  of  Bay  View  av.  .        .  8 

i5i  ft.  S.  from  the  N.  line  of  Harvest  st. ;  on 

the  line  of  the  E.  line  of  Eastern  av.       .        .  6 

15  ft.  S.  from  the  N.  line  of  Ingalls  av. ;  ^  ft. 

E.  from  the  E.  line  of  Chatham  st  .        .  6 

13  ft.  S.  from  the  N.  line  of  Jenness  st. ;  6i  ft. 

£.  from  the  hydrant  on  the  ist  angle  of  st     .  6 

Blow-off  lyi  ft.  S.  from  the  N.  line  of  Jenness 

St. ;  31^  ft.  E.  from  the  2d  angle  of  the  st.      .  4 

i8il  ft.  W.  from  the  E.  line  of  Linwood  st. ;  on 

the  line  of  the  N.  line  of  Walnut  st.        .        .  6 

i84  ft.  W.  from  the  E.  line  of  Linwood  st. ;  on 

the  line  of  the  N.  line  of  Walnut  st        .        .  6 

i6i  ft.  S.  from  the  N.  line  of  Roanoke  st. ;  i  ft. 

W.  from  the  W.  line  of  Jenness  st.  .        .  6 

18  ft.  N.  from  the  S.  line  of  Tudor  st ;  3  ft.  E. 

from  the  E.  line  of  Beach  st 4 

8  ft  E.  from  the  W.  line  of  Whittier  st ;  on 

the  line  of  the  S.  line  of  Hanover  st.       .        .  4 
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TABLE    VIII.— Continued. 

THE  LOCATION  OF  GATES  SET  IN  COURTS  IN  1 888. 


Beacon  Hill  av. 
Heflfernan  ct. 
Hoag  ct.     . 
Mountain  ct. 
Mjrrtle 

Oakwood  place  . 
Pearl-8t.  place    . 
Ridgewaj  . 
Richmond  place 
Sheridan     . 
So.  Common 
Valley  av.  . 


i8  ft.  S.  from  the  N.  line  of  Beacon  Hill  av.; 

on  the  line  of  the  E.  line  of  High  Rock  av.    . 
13  ft.  S.  from  the  N.  line  of  Heffernan  ct. ;  on 

the  line  of  the  W.  line  of  Franklin  st.     . 
3  ft.  W.  from  the  E.  line  of  Hoag  ct. ;  on  the 

line  of  the  N.  line  of  Sticknej  st    . 
I3i  ft.  S.  from  the  N.  line  of  Mountain  ct. ;  on 

the  line  of  the  W.  line  of  Highland  av.  . 
49I  ft.  from  the  W.  line  of  Myrtle  8t. ;  31  ft. 

from  the  S.-E.  comer  of  Walnut  st. 
3i  ft.  S.  from  the  N.  line  of  Oakwood  place; 

on  the  line  of  the  £.  line  of  New  Chatham  st. 
4i  ft.  S.  from  the  N.  line  of  Pearl-st  place ;  on 
.  the  line  of  the  E.  line  of  Pearl  st  . 
iii  ft.  W.  from  the  E.  line  of  Ridgeway  st. ; 

on  the  line  of  the  S.  line  of  Adams  st.    . 
6i  ft.  N.  from  the  S.  line  of  Richmond  place ; 

61  ft.  E.  from  the  W.  line  of  Pleasant  st. 
13^  ft.  E.  from  the  W.  line  of  Sheridan  st ;  on 

the  line  of  the  S.  line  of  Jefferson  st. 
34i  ft.  S.  from  N.  line  of  So.  Common  st. ;  on 

the  line  of  the  E.  line  of  Elm  st.     . 
8i  ft.  E.  from  the  W.  line  of  Valley  av. ;  on  the 

line  of  the  N.  line  of  High  Rock  st 


Size. 
Inches. 


2 

2 

2 

2 

I* 


Additional  gates  set  in  1888 27 

Number  previously  set 686 


Total  number  of  gates  set  to  Jan.  i,  1889 


713 
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TABLE  IX. 


SHOWING   THE   LOCATION   OP   HYDRANTS   SET   IN    1888. 


Broadway 
Beyer  court  . 
Eastern  avenue 
Eastlake  avenue 
Harvest  street 
Ingalls  street 
Jenness  street 
Jenness  street 
Jenness  street 
Lin  wood  street 
Lin  wood  street 
Pinnacle  avenue 
Whittier  street 


LOCATION. 

50  feet  north  from  Daniel  street. 

300  feet  north  from  Lewis  street. 

210  feet  north  from  Oak  wood  avenue. 

.    410  feet  east  from  Chatham  street. 

.    400  feet  east  from  Eastern  avenue. 

.    376  feet  east  from  Chatham  street. 

.  at  the  first  angle  of  the  street. 

100  feet  east  from  Mr.  Parker's  house. 

At  the  end  of  the  pipe. 

.    386  feet  north  from  Walnut  street. 

.   810  feet  north  from  Walnut  street. 

330  feet  south  from  High  Rock  street. 

400  feet  south  from  Hanover  street. 


Number  of  hydrants  set  in  1888 13 

Number  previously  set 590 

Total  number  set         .........  603 

One  hydrant  discontinued i 

Total  in  use  January  ist,  1889 602 


REPORT   OF   THE   SUPERINTENDENT. 


45 


pq 


06 

m 

S 

% 
U 

s 

h 
O 

o 
s 


«00  mVOOO  t*»^0  fOt*» 

OS 

J 

< 

i 

I 

U 

o 

,     ,    «  00  fO  fO  rj  O  >P  "^VO  O 

to 

'^•OOOvO  OsOsfOt>vO 

"^ 

i 

^ 

...  1  f ||H|H 

o 

i^ 

1 

.  .  .  SS-S.5-SS^^S 

^ 

o 

fO 

i 

a 

1 

'  '  "il?4l|?<s^'5 

OS 
00 

M 

0 

z 

II              <s  ro  M  n  »,  »,  M 

t^ 

a. 

ti 

O  fo2  oo 

0 

0 

X 

u 
c 

1  1  I  . 1 . r^s S2  • 

OS 

<* 

• 

0 
K 

M 

0 

1     1     1     1     1     1    N  -<  ^t^'^  1 

»o 

0 

2  Noo  o 

00 

< 

1 

.1 

1    I    I    1    1    1    1   t>.Os;o^, 

00 

- 

J^ 

0 

1     1     1    1     1     1     1    -  '•h-  -    1 

•^ 

■*-NO   0         ON             0 

t^ 

i 

1 

'   '   '   '«S5«5.-.  -S 

00 

sB- 

i 

c 

1      1      1      |M«^|-<|      1      1 

*^. 

O                  "^covO 

M 

i 

a 

1 

1     1     1     1     1    t^  1     1     1  00  f^4* 
•s                    '^OOOO 

so 

M- 

6 
2 

l||||^-lll--*^ 

•^ 

t 

•  >^ J*       a>j; 


5 


46 


REPORT   OF   THE   SUPERINTENDENT. 


TABLE  XI. 


SHOWING   THE   LEAKS   ON   PIPES,    HYDRANTS   AND   GATES,  1888. 


January  . 

February 

March 

April 

May   . 

June 

July    . 

August 

September 

October 

November 

December 


Totals . 


SIZE  OF   MAI^ 


10 

8 

. 

2 

I 

- 

- 

— 

- 

I 

I 

I 

2 

- 

_ 

_ 

I 

- 

~ 

— 

I 

3. 

7 

7 

26 


SIZE    OP 

SBRVICKS. 

' 

1V4 

3 

_ 

4 

- 

7 

- 

— 

— 

2 

- 

2 

- 

4 

- 

2 

- 

I 

_ 

6 

- 

4 

I 

35 

I 

8  6 


19 


REPOR-i"    OF   THE   SUPERINTENDENT. 


47 


Meteorological  Record  for  January,  1888. 


8  a.  m. 


6  p. 


M. 

34  HC 

1 

li 

^1 

475^ 

51.5° 

32.0 
26.0 
28.0 

44-5 

295 
31.0 

21.S 

24.0 

350 

370 

37-5 
31-5 

41.0 
36.5 

21.5 

25.0 

21.0 

25.0 

17.5 

21  0 

9.0 

15-0 

37.0 
31-5 

42.5 
36.0 

390 

400 

10.5 
26.0 

H-5 
32.0 

25.0 

290 

15.0 

X7-5 

13.5 

»9-5 

4.0 

12.0 

7.5 

13-5 

19.0 

22.5 

7.0 

19-5 

20.0 

37.0 

23.5 

39-5 

50 

10.5 

1.0 

3-5 

11. 0 

15.0 

26.0 

28.^ 

23.0 

26.5 

34  HOURS  ENDING  AT  8  P.  M. 


9 
lO 
II 
12 

13 
14 
15 
i6 

17 
i8 

'9 

20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 


i 

m 


E 


3aii 

35.0° 

30.11 

38.5^ 

30.10 

29.96 

43-5 

29.96 

37-0 

28.5 

29.96 

29.96 

27-5 

29.97 

29.98 

30.00 

22.5 

30.01 

285 

30.01 

30.01 

18.0 

30.02 

22.5 

30.02 

30.04 

150 

30.04 

34-5 

30.04 

30.04 

31.5 

30.03 

34-5 

30.01 

29.99 

360 

29.98 

350 

29.99 

30.01 

"4-5 

30.03 

22.0 

30.05 

30.08 

18.0 

30.06 

23.5 

3005 

30.05 

17.5 

3005 

20.0 

30.05 

30.10 

5-5 

30.12 

12.0 

30.14 

30.22 

I5-0 

30.22 

31.0 

30.20 

30.21 

27-5 

30.22 

34.0 

30.24 

30.27 

32.5 

30.26 

3«.5 

30.23 

30.24 

8.5 

30.26 

13.0 

30.28 

30.32 

^.5 

3032 

20.0 

30.32 

30.30 

22.0 

30.29 

28.0 

3028 

30.27 

II.O 

30.27 

'?/''^ 

30.26 

30.26 

II. 0 

30.25 

18.5 

30.25 

30.25 

10.5 

30.25 

lO.O 

30.25 

30.27 

-30 

30.27 

9.0 

30.27 

30.27 

I.O 

30.27 

18.0 

30.27 

30.25 

12.0 

30.25 

16.5 

30.26 

30.27 

-2.5 

30.27 

16.0 

30.26 

30.25 

370 

30.23 

28.0 

30.23 

30.22 

5-5 

30.23 

9-5 

30.22 

30.22 

-2.0 

30.22 

2.0 

30.22 

30.22 

-4.0 

30.22 

«.5 

30.22 

30.21 

13.0 

30.21 

27.0 

30.20 

30.00 

17.0 

30.20 

26.5 

30.22 

si 


c 

2 


35.5^ 
26.5 
21.5 
18.0 

12.5 

16.0 

330 

H-5 

14-5 

17-5 

5-0 

5-5 

14-5 

27-5 

8.5 

3-5 

6.5 

10.5 

9-5 

7-5 
-3.5 
-30 

30 
-4-5 
-2.5 

50 
-2.5 
-50 

30 
13.0 

9.0 


16.0° 
18.0 
8.0 
130 

"•5 
21.0 
8.0 
22.0 
10.5 

16.0 

28.0 

8.5 

31.5 

II.O 
2S.O 

18.5 
8.0 

12.0 

15-5 
16.5 
19-5 
24.0 

39-5 
34-5 
130 

18.0 
15-5 
17-5 


s 

S 


43.5^ 

35-5 

25-5 

24-5 

18.2 

26.5 
37-0 

255 
19.7 
21.2 
130 
10.2 
28.5 

31.7 

24.2 

9.0 

19.2 

19.7 

135 

13-5 

4.2 

5-2 

12.7 

7-5 
17.2 
22.2 

4.0 

-.75 
6.0 
20.7 
17.7 


0.08 


0.05 
0.02 

O.IO 


0.27 
0.04 

0.55 

0,01 


0.03 

0.70 
0.03 


Monthly  range 56.5^ 

Monthlj  mean i8.6i° 

Monthly  rainfall 3.09 
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Meteorological  Record  for  February,  1888. 


8  A.  M. 


6  p.  M. 


24  HOURS  ENDING  8  A.  M. 


il 

F^ 

i 

c 

c 

.=  c 

E  o 

2 

C 

M  E 

'S 

>> 

1 

«2 

c 

1 

I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 

13 
14 
i5 
6 

17 
i8 

19 

20 
21 
22 
23 
24 
25 
26 

27 
28 

29 


30.20 
30.21 
30.22 

30.22 

30.19 

30- »5 
3017 
30-15 
30.11 

30-13 
30-14 
30-13 
3013 
30.14 
30.12 
30.38 
29.78 
29.97 
30.22 
3024 
2986 
30.15 
30.24 
30.20 
30.16 

1.62 

78 

05 

22 


29.( 
29' 

30. 


II.O^ 

17.5 
280 

16.5 

41.0 

31.5 

17.0 

330 

15.0 

0.0 

13.0 
20.5 
26.0 

33.5 

33-5 
-1-5 
23.0 
25.0 
24.0 
340 
44.0 

315 

29.0 

I  330 

:35.o 
38.0  I 
295 

"•5 
to.5 


I 


30.20 
30.20 
30.21 
30.23 
30.18 

30.15 
30.18 
30.14 
30.11 
30.13 
30.13 
30.13 
30.14 
30.13 
30.24 
30.33 
29.78 
29.98 
3032 
30.10 
30.02 
30.21 
30.22 
30.26 
30.00 
29.62 
29.78 
30.09 
30.24 


255' 
280 
36.0 
31-5 
49-5 
29.0 

28.5 
390 
21.0 
12.0 
19.0 

29.5 
380 

465 
19-5 
9-5 
35.0 
35.0 
33.5 
390 
44-5 
385 
38.5 
390 
36.0 
47.0 
32.0 

135 
24.0 


30.20 
30.22 
30.21 
30.22 
30.19 
30.16 
30.17 
30.  »3 
3022 
30.14 
30.12 
30.14 
30.14 
30.12 

30.33 
30.25 
29.82 
30.02 

30.39 
29.97 
30.05 
30.21 
30.22 
30.22 
29.77 
29.60 
29.75 
30.15 
30.23 


2S.O^ 

275 
295 
325 

42.0 

235 

27-5 
38.0 

13-5 
12.0 
21.0 

24.5 
35.0 
42.5 
7-5 
130 
31.5 
28.5 
295 
4»  5 
390 
370 
375 
350 
365 
44  5 
28.5 
»2.5 
25.0 


27.5^ 
30.5 
35-5 

48.0 
30.0 
28.5 
40.0 
21.0 
130 

25-5 
30.0 

38.5 
49  5 
33-5 
235 
34.5 
370 

35-5 
47.0 

44-5 
39-5 
40.0 

39-5 
405 
490 

145 
295 


ii.o^ 
18.0 
130 
16.0 

31-5 
14.0 
19.0 
14.0 
-2.0 
00 

12-5 
20.0 
27.0 
33-5 
-3-5 
-«  5 
23.0 
20.0 
25.0 
34-5 
29.5 
26.0 
300 
32.0 

33-5 
27.0 

11.5 

7-5 

18.0 


16.5^ 
12.5 
22.5 
255 
16.5 
16.0 

9-5 
26.0 
23.0 
13-0 
130 

lO.O 

n-5 
16.0 
370 
25.0 

11.5 
17.0 
10.5 

12.5 
15.0 

13.5 

lO.O 

7-5 

70 

22.0 

21.0 

70 

n-5 


19.2' 
24.2 
24.2 
28.7 

39-7 
22.0 

237 
27.0 

9-5 

6.5 
19.0 
25.0 
32.7 
41.5 
150  ! 
II.O   I 
28.7   I 
28.5   I 

30.2  ! 
40.7 

370  ; 

32  7  I 

35.0  I 

35-7  I 

37.0  I 
38.0 

22.0  ' 

II.O  I 

23-7 


039 


0.06 
0.06 

O.IO 

0.45 


0.73 


0.41 


Monthly  range 
Monthly  mean 
Monthly  rainfall 


53.00^ 


26.56^ 


2.20 
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Meteorological  Record  for  March,  1888. 


8   A.  M. 


6  p.  M. 


JQ 


24  HOURS  ENDING  8  A.  M. 


11 

Si 


2 


3 
4 

5 
6 

7 


I 

,  3032 

.  30  35 

;  29.89 

1 29.86 

'2984 

2973 

/  ,  -^9-82 

8  ;  29.81  j 

9  30.041 
10  ,  30  45  , 
ii     30-3-; 

12  I  29.82 

13  29  17  ' 
29.71 
29.91  I 
29.801 

29  66  I 
29.S1 

30  26 
30.04 
29.74 
29.64 
29.79 
3008 
30.46 
3054 
30.25 
29.90 
29.62 
30.09 
29.84 


14 

15 
16 

17 
18 

<9 
20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 
31 


21.5 
18.0 
28.0 
16.5 
16.5 
17-5 
165 
245 
31  5 
350 

34-5 
35-5 
255 
340 
35-5 
37-5 
28.0 

17-5 
24.0 
400 
45 -o 
36.0 
20.5 
16.5 
17-5 
30.5 
35-0 
340 
430 
37-0 
44-5 


30.28 
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Meteorological  Record  for  April,  1888. 
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Meteorological  Record  for  May,  1888. 
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Meteorological  Record  for  June,  1888. 
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Meteorological  Record  for  July,  1888. 
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Meteorological  Record  for  October,  1888. 
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Meteorological  Record  for  November,  1888. 
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Office  of  the  Public  Water  Board,  ^ 

January  i,  1890.  } 

To   the   Honorable   Mayor   and    City  •  Council  of  the 
City  of  Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City 
Council  its  eighteenth  annual  report,  together  with  the 
report  of  the  Superintendent  and  Registrar. 

These  reports  detail  in  fifll  the  practical  workings  of 
the  department,  besides  giving  much  information  and 
many  tables  of  general  interest. 

The  Board  stood  confronted  at  the  beginning  of  the 
year  with  conditions  that  demanded  its  most  serious  con- 
sideration. Mr.  D.  H.  Sweetser,  having  for  seventeen 
years  given  his  services  to  the  city  as  a  member  of  this 
Board,  and  having,  as  its  president  for  five  years,  in  his 
immediate  personal  care  its  varied  and  multitudinous 
interests,  had  decided  to  retire,  and  positively  declined 
a  renomination,  to  the  great  regret  of  all  his  associates 
on  the  Board. 

At  the  same  time,  the  late  Mr.  Daniel  Walden,  who 
for  sixteen  years  has  been  superintendent,  felt  that  his 
fast  failing  health  imperatively  demanded  that  he  also 
should  lay  down  the  cares  and  responsibilities  of  official 
position,  which,  as  the  fatal  results  showed,  he  should 
have  done  long  before,  his  death  occurring  only  four 
week9  after  his  resignation. 
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Thus  the  Board  was  deprived  at  once  of  the  great 
experience,  the  good  judgment,  the  untiring  zeal  and 
sterling  honesty  of  the  oldest  and  most  experienced 
members  of  its  officiary.  At  the  same  time,  the  Board 
was  commencing  wock  on  the  construction  and  exten- 
sion of  the  service,  greater  in  magnitude  than  had  ever 
before  been  necessary.  It  had  been  decided  to  proceed 
with  the  new  ponds  in  Penny  Brook  valley.  This  work 
would  require  constant  and  careful  oversight,  and  would 
involve  tne  settlement  of  a  great  many  claims  for  land 
damages,  which  could  only  be  satisfactorily  accomplished 
by  the  expenditure  of  a  vast  amount  of  time  and  patience. 

The  Board  had  also  decided  to  replace  the  old  cement 
lined  with  new  and  larger  cast  iron  mains.  The  heavy 
damages  and  expensive  repairs  caused  by  the  frequent 
bursting  of  the  old  pipes  convinced  the  Board  that  no 
time  should  be  lost  in  beginning  this  work,  which 
should  be  continued  from  year  to  year,  until  all  the  rust- 
eaten  and  rotten  pipes  \v  hich  are  a  constant  menace  to 
the  city,  shall  have  been  replaced.  A  work  requiring 
the  best  of  judgment  and  careful  management ;  so  that 
in  its  prosecution  through  streets  interlaced  with  horse, 
electric  or  steam  car  rails,  and  lined  largely  by  factories 
whose  works  require  a  constant  supply  of  water  for 
their  operations,  the  work  should  be  so  done  as  to  cause 
as  little  delay  as  possible  to  public  travel,  and  to  prevent 
as  much  as  possible  the  shutting  down  of  factories  by 
cutting  off  their  water  supply. 

Very  fortunately  for  the  city,  the  Board  had  suc- 
ceeded in  securing  the  services  of  Engineer  George  H. 
Bishop,  to  have  charge  of  the  work  on  the  new  supply  ; 
his  long  experience  as  a  constructing  engineer,  and  his 
intimate  acquaintance  with  our  water  system  from  its 
first  inception,  particularly  quulified  him  for  this  position. 
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Equally  fortunate  was  the  Boafd  in  securing  as  superin- 
tendent of  the  city  works.  Engineer  John  C.  Haskell. 
Mr.  Haskell  assisted  Mr.  Kirkwood  in  making  the 
original  surveys  for  these  works,  and  his  intimate 
acquaintance  with  the  whole  water  system,  as  well  as 
his  long  experience  in  street  work,  make  his  services  oi 
great  value  to  the  city. 

OUR    NEW    SUPPLY. 

It  would  be  difficult,  if  not  impossible,  to  convey  to 
the  minds  of  those  not  acquainted  with  the  original  con- 
dition of  the  Blood  swamp  and  Pennry  Brook  valley, 
any  adequate  idea  of  the  work  involved  in  the  construc- 
tion of  the  new  basins.  A  wild,  dreary,  tangled  swamp 
has,  by  the  magic  touch  of  toil,  been  so  changed  that 
when  the  valley  is  filled  with  water,  there  will  be  two 
beautiful  ponds,  surrounded  by  scenery  of  the  most 
delightful  description.  The  drive,  winding  picturesquely 
along  the  borders  of  the  ponds  gives  our  citizens  ample 
facilities  for  enjoying  this  beautiful  scenery  ;  and  these 
works,  in  connection  with  the  Free  Public  Forest,  on 
which  they  border,  will  be  to  our  people  a  source  of 
ever  increasing  delight. 

There  is,  in  fact  there  can  be,  nothing  so  vitally 
important  to  the  well-being  of  the  City,  as  a  water 
supply  plenteous  for  its  present  growing  needs,  and 
absolutely  secured  from  the  poisoning  touch  of  filth  and 
polution.  Such  a  great  blessing  has  Lynn  secured 
in  the  present  System  of  Ponds,  by  the  City  Govern- 
ment purchasing  for  a  Free  Public  Forest  the  territory 
constituting  the  water-shed  of  these  ponds. 

As  the  3'ears  roll  on,  the  population  of  City  and  State 
rapidly  increasing,  the  sources  of  a  pure  water  supply 
will  become  of  more  and  more  consequence  to  the  good 
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health  and  well-being  of  the  people ;  and  the  wise  fore- 
sight of  having  accomplished  this  good  work,  and 
securing  to  our  children  and  our  children's  children  these 
precious  blessings  will  be  fully  vindicated. 

It  being  late  in  the  season  before  the  Board  was  able 
to  secure  the  services  of  Mr.  Bishop,  but  litde  could  be 
done  on  the  work  last  year,  except  to  have  the  prelimi- 
nar}'  surveys  made,  defining  the  flowage  line,  so  that 
the  land  might  be  condemned  and  taken.  This  was  done 
and  the  wood  standing  sold,  to  be  cut  and  removed 
before  spring.  In  the  latter  part  of  March  work  was 
recommenced.  It  had  been  decided  to  build  two  dams 
in  the  valley,  one  at  the  lower  end,  and  a  shorter  one  at 
the  narrow  gorge  at  Glen  Lewis.  If  only  the  main  dam 
had  been  constructed  there  would  have  been  a  long, 
narrow  sheet  of  shallow  water  at  the  upper  or  Blood 
Swamp  end,  which,  in  the  hot  months  of  summer,  would 
have  become  foul  with  growing  vegetable  matter,  endan- 
gering the  purity  and  wholesomeness  of  the  whole  pond. 
By  the  construction  of  the  upper  dam  a  sufficient  depth 
of  water  is  maintained  to  assure  perfect  freedom  from 
any  danger  of  this  character.  There  has  also  been 
constructed  a  substantial  road-way  the  entire  length  of 
the  valley  from  Walnut  Street  in  Saugus  to  Forest 
Garden  Avenue  in  Lynn. 

It  has  always  been  expected  that  the  construction  of 
these  ponds  would  extend  over  two  seasons,  but  with 
such  ability  and  energy  has  the  work  been  directed  that 
the  whole  has  been  completed  within  the  year,  and  such 
has  been  the  care  exercised  in  the  management  of  the 
work,  that,  with  one  exception,  no  casualty  of  any 
consequence  has  occurred  during  the  entire  construction, 
and  for  this  exception,  which  was  purely  accidental,  no 
one  was  to  be  blamed. 
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THE    DAMS. 

The  main  dam  is  an  earthen  structure  with  a  centre 
cut-off  wall  of  puddled  clay.  The  length  of  the  dam  is 
twelve  hundred  and  seventy-five  feet,  the  width  at  the 
base  is  one  hundred  feet,  and  at  the  top  is  sixteen  feet. 
The  height  of  the  dam  above  the  bottom  of  pond  is 
twenty-one  feet.  The  surface  soil  to  an  average  depth 
of  five  feet  was  removed  the  entire  length,  a  trench  four 
feet  wide  dufj  throughout  the  centre  to  an  average  depth 
of  fifteen  feet,  and  in  this  was  laid  the  foundation  of 
puddled  clay,  which  has  been  carried  up  in  the  centre 
of  the  dam  to  within  two  feet  of  the  top.  In  the  con- 
struction of  this  cut-off  wall,  five  thousand  five  hundred 
cubic  yards  of  clay  were  used  which  had  to  be  hauled  a 
distance  of  three  miles,  none  having  been  found,  after 
careful  borings,  at  a  nearer  point ;  thi§  added  very 
materially  to  the  cost  of  the  work. 

The  area  of  the  front  slope  of  the  dam  is  six  thousand 
five  hundred  yards,  and  the  whole  is  covered  with  heavy 
paving.  The  back  slope  is  covered  with  fine  soil  to  the 
depth  of  two  feet  and  sowed  with  grass.  The  length  ot 
the  overflow  is  eighty  feet  and  is  covered  with  nine 
hundred  yards  of  paving.  With  the  exception  of  the 
clay  and  cement  all  the  materials  needed  in  the  construc- 
tion of  the  works  were  found  on  the  ground  in  great 
abundance. 

The  Upper  Dam  is  three  hundred  and  thirty  feet  long. 
As  the  cost  of  hauling  clay  to  this  point  would  have 
been  very  great,  it  was  decided  to  lay  a  heavy  stone  wall 
in  cement.  The  area  of  this  wall  is  eight  hundred 
square  yards.  The  front  slope  is  a  heavy  riprap  of 
stone.  The  overflow  is  twenty-five  feet  wide,  and  of  the 
most  substantial  character. 
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LAND    DAMAGES. 


So  discordant  generally  are  the  views  entertained  by 
the  owners  as  to  the  value  of  the  property  condemned, 
from  the  opinions  of  the  Board  that  the  question  of  land 
damages  has  always  been  approached  with  dread. 
There  seems  a  very  general  expectation  that  if  land  is 
taken  for  city  uses,  much  more  should  be  asked  than  if 
a  private  individual  were  making  the  purchase,  and  per- 
haps for  the  purpose  of  water  storage  this  may  to  some 
degree  be  admitted  to  be  true.  The  Board  recognizing 
this,  at  the  outset  of  the  work  fixed  on  each  lot  a  generous 
value,  and  would  in  no  case  pay  an  unreasonable  or 
exorbitant  price  above  the  market  value,  and  they  are 
pleased  to  report  that  a  settlement  has  been  effected  with 
all  the  owners  of  the  land,  with  two  or  three  insignificant 
exceptions.  The  land  covered  by  the  area  of  the  ponds 
is  one  hundred  and  sixty-four  acres,  divided  into  forty 
parcels,  having  some  fifteen  or  twenty  owners.  Under 
the  authority  given  by  the  City  Government,  one 
hundred  and  thirty  four  additional  acres  lying  on  the 
water-shed  have  also  been  purchased,  so  that  purity 
from  contamination  may  be  preserved, 

PUMPING    PLANT    AND    MAINS. 

It  has  been  for  some  time  evident  to  the  Board  that  it 
would  be  unwise  to  rely  longer  on  the  Lea>fitt  engine. 
The  Dean  being  quite  insufficient  in  case  an  accident 
happened  to  the  larger  pump,  investigations  have  been 
made  looking  to  the  purchase  of  a  larger  engine.  Under 
authority  of  ihe  City  Government,  a  contract  has  been 
made  with  A.  J.  L.  Loretz,  of  Brooklyn,  N.  Y.,  for  one 
of  his  latest  improved  high  duty  pumping  engines  of  ten 
million  gallons  capacity,  which  he  has  agreed  to  deliver 
by  the  first  of  next  July.     This  will  necessitate  laying  a 
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larger  force  main  to  the  reservoir.  The  old  force  main 
will  be  utilized  as  the  beginning  of  a  new  main  to  run 
down  to  the  centre  of  the  city.  This  work  will  be  com- 
menced and  carried  forward  with  all  possible  despatch. 

INSPECTION. 

The  gratifying  result  of  the  year's  work  in  the 
increased  revenue  is  largely  due  to  the  faithful  manner 
with  which  our  inspectors  have  performed  their  onerous 
duties.  No  doubt  their  visits  may  seem  to  some  of  our 
citizens  very  inquisitorial,  but  a  moment's  reflection  only 
is  necessary  to  enable  them  to  realize  that  if  one  person 
gets  water  privileges  for  which  they  do  not  pay,  it  is  an 
injustice  to  every  other  taker  who  does  pay,  and  the  one 
purpose  of  our  continual  inspection  is  that  all  persons 
taking  water  shall  be  treated  just  alike. 

FINANCIAL. 

It  will  be  seen  by  the  Treasurer's  report  that  this  de- 
partment has  turned  over  to  the  water  loan  sinking  fund 
this  year  $61,843.83;  of  this  $18,000  is  from  premiums 
and  accrued  interest.  The  Board  have  endeavored  to 
run  the  department  with  the  strictest  regard  to  economy, 
in  order  to  hasten  the  time  when  they  might  with  safety 
recommend  a  further  reduction  in  the  rates,  but  it  seems 
probable  that  on  account  of  the  recent  great  fire,  the 
revenue  of  the  coming  year  may  be  materially  reduced, 
while  the  interest  account  will  be  largely  increased,  be- 
cause of*  the  heavy  expenditures  for  the  new  works  ;  and 
until  the  extent  of  reduction  is  ascertained,  the  Board 
refrains  from  advising  any  changes. 

PETITIONS    FOR    STREF/F    MAINS. 

Again  the  Board  would  call  the  attention  of  the  City 
Council  to  the  cumbersome  and  dilatory  method  of 
answering  the  calls  of  our  citizens  for  new  mains,  or  the 


12  REPORT    OF    THE 

extension  of  old  ones.  The  petition  is  addressed  to  the 
City  Council,  who  refer  it  to  the  Committee  on  Water 
Supply  ;  they  in  turn  refer  it  to  the  Water  Board  for  in- 
formation as  to  the  facts  in  the  case.  The  Board  makes 
the  necessary  investigation,  and  report  back  to  the  Com- 
mittee with  a  recommendation.  The  Committee  reports 
back  to  the  Council,  and  after  a  long,  and  sometimes  an 
injurious  delay,  the  order  is  passed.  The  Water  Board 
is  certainly  the  proper  place  to  which  all  these  petitions 
should  be  addressed,  and  authority  should  be  conferred 
on  the  Board  to  determine  what  action  shall  be  taken  on 
the  petitions.  This  is  substantially  true  now,  as  the 
Government  acts  on  the  Board's  recommendation,  and 
the  only  effect  which  the  present  round-about  method 
has,  is  to  cause  much  vexatious  delay. 

STAND    PIPES. 

It  is  becoming  a  common  practice  to  have  in  our  large 
factories,  mills  and  stores,  stand  pipes  connected  with  a 
sprinkling  service,  or  private  hydrants  upon  the  premises. 
These  pipes  and  hydrants  are  not  a  source  of  any  reve- 
nue, no  rates  having  ever  been  established.  The  parties 
having  them  are  directly  and  immediately  benefitted  in  a 
reduced  rate  of  insurance.  When  hydrants  are  placed 
on  our  mains  for  protection  from  fire,  the  ordinances  pro- 
vide that  a  revenue  shall  be  paid  for  each  hydrant,  and 
justly  so ;  and  certainly  if  the  general  public  should  pay 
for  that  which  is  a  general  benefit,  no  good  reason  exists 
why  individuals  should  not  pay  when  they  are  personally 
and  directly  benefitted. 

The  Board  seriously  questions  the  prudence  of  having 
4-inch  stand  pipes  connected  with  our  service  at  all,  as- 
three  or  four  of  these  pipes  could  conduct  more  water 
than  many  of  our  mains  could  supply  ;  and  the  free  flow 
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of  water  from  these  pipes  would  thus  seriously  endanger 
the  efficiency  of  the  water  service.  This  liability  is  evi- 
dent in  case  of  the  destruction  by  fire  of  two  or  three 
adjacent  buildings  equipped  with  sprinkling  services. 
The  Board,  after  careful  consideration,  will  fix,  upon  a 
rate  for  these  stand  pipes  and  private  hydrants,  which 
will  be  submitted,  at  an  early  date,  to  the  City  Council 
for  their  approval. 

For  the  Water  Board, 

David  Knox  President. 
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REPORT  OF  THE  WATER  REGISTRAR. 


To  David  Knox,  Esq.,  President  Public  Water  Board: 

Sir, — I   herewith   present  the    financial    condition    o\ 
the  department,  tor  the  year  ending  December  31,  1889. 

RECKIPTS. 

Fixture  rates $97,047  77 

Meter  rates 23,141  05 

Additional  rates     .........  2,517  19 

Fines  and  summons 178  80 

MISCELLANEOUS. 

Repairs $369  77 

Building  purposes 301  30 

Fire  purposes  (Saugus) 224  00 

Sale  of  horse 200  00 

Sale  of  grass 23  00 

Turning  on  services 18  00 

Use  of  seal  locks       .         .                          .  16  50 

Interest 13  00 

Rent  of  pasture 12  50 

Flushing  sewers        ......  10  63 

Filling  cisterns 7  00 

Sale  of  junk •  .  5  50 

Sale  of  boat 2  00 

$1,203  20 

Total  revenue $124,688  01 

Extra  pipe  and  labor 6,371  20 

Sale  of  wood  (New  Basin) '        .  523  00 

Toial  receipts,  as  per  cash-book  .  $131,582  21 
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The  City  Council  saw  fit  to  cut  off  the  revenue,  for  water  furnished 
the  city,  as  provided  under  the  rates  approved  September  8,  1885,  ^^^ 
appropriated  to  the  Water  Loan  Sinking  Fund,  the  sum  of  fifteen 
thousand  dollars  ($15,000).  I  have  continued  to  charge,  under  the 
established  rates,  as  the  same  have  not  been  annulled,  said  amounts 
aggregating  $18,796.39,  assuming  that  the  $15,000  was  intended  for 
the  revenue  there  is  still  a  deficit  of  $3,796.39,  making  the  total  revenue 
$139,688.01. 

COMPARATIVE  STATEMENT  OF  REVENUE. 

Amount  collected  during  the  year $124,68801 

City  appropriation i5fOOo  00 

Amount  outstanding  Fixture  rates  .  $1,265   *° 

Amount  outstanding  Meter  rates     .         .         .  160  69 

Amount  outstanding  Meter  rates,  not  due  6,114  10 

$7i539  89 

$147,227  90 
Deduct  amount  due  January  i,  1889    .  .         5*632  74 

Revenue  for  1889 $141,865  53 

Revenue  for  1888 134,480  27 

Increase $7»385  26 

STATEMENT   OF     NET    EARNINGS    FOR    1889. 

Revenue $141,865  53 

EXPENSES. 

Interest $72,608  50 

Maintenance '    22,284  54 

Rebate  to  Saugus 854  30 

$95t747  34 

Net  earnings $46,118  19 

EXPENDITURES.   ' 

MAINTENANCE. 

• 

Pumping  expenses $7,669  25 

Salaries  and  office  expenses      ....  5,391  61 

Repairs  on  Mains 2,777  ^^ 

Repairs  on  Services          .         .         .         ,         .  2,502  84 

Stable  and  Workshop 1,432  39 

Damages  .                         1,035  60 

New  Supply 557  ^9 

Meters 473  29 

Engines  and  Boilers 445  27 

$22,284  54 
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CONSTRUCTION. 


New  Basin 

Mains,  hj^drants  and  gates 

Services  ancf  court  mains 

New  Supply 

Meters 

Tubular  wells    . 

Birch  Pond 

Pumping  Engine 


Less  amount  received  for  pipe,  etc. 
Less  amount  received  tor  wood 


Net  cost 


.  $150,812 

35 

i7»959 

66 

13,093 

36 

3.391  95 

1,760 

54 

475 

00 

375 

00 

105 

00 

.   $6,371 

20 

523 

00 

$186,972  86 


6,894  20 
$180,078  66 


STATEMENT. 

SHOWING  COST  OF  WORKS  TO  JANUARY  I,  189O. 

Mains,  hydrants  and  gates $634,194  82 

Services  and  court  mains 210,597  80 

New  supply  and  land 190,907  23 

New  basin  and  land 173,011  21 

Reservoir  and  land 131,581  49 

Birch  pond  and  land 87,408  84 

Engines  and  boilers ^  .  72*303  00 

Engine-house  and  land 56,674  05 

Breed's  pond  and  land 52,790  10 

Pipe,  conduct  and  right  of  way 45,293  98 

Force  main  and  land 24,614  00 

Highland  service 12,350  67 

Meters 21,565  52 

Engineering 8,564  99 

Tubular  wells  • 8,845  35 

Work-shop  and  stable 1,957  la 

Total  cost $1,732,660  17 

Less  amount  received  for  extra  pipe,  etc..       .     $72,180  13 
Less  amount  received  for  wood        .        .         .         ',197  50 

73*377  63 

Net  cost $1,659,282  54 
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Following  will  be  found  the  usual  tables,  exhibiting 
the  number  of  buildings,  families,  stores,  factories,  etc., 
supplied  with  water,  the  class  of  premises  to  which 
meters  are  attached,  the  number  and  kinds  of  fixtures, 
the  yearly  revenues  of  the  department,  etc.,  etc. 

Respectfully   submitted, 

Wallace  O.  Mudge, 

fVa/er  Registrar, 
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SERVICES. 

Whole  number  of  services  January  I,  1889 

Put  in  during  the  year 

Total  number  January  1,  1890 

New  services  let  on  during  the  year    .... 
Services  shut  off  during  the  year  for  non-payment    . 
Services  let  on  by  payment  of  rates  and  fines    . 
Services  let  on  for  change  of  ownership  or  occupancy 
Services  shut  off  by  request,  or  for  vacancy 
Services  let  on,  premises  re-occupied 

Services  discontinued 

Services  put  in  at  Saugus  during  the  year 

Making  the  whole  number  in  Saugus,  January  i. 


.890 


8.325 

557 

8,882 

452 
II 

7 

'7 

107 

122 

10 

49 
248 


The  ratio  of  yearly  increase  in  the  number  of  services  from    1876  is 


as  follows : 

1876 

1877 
1878 

1879 
1880 
1881 
1882 


6.S4  per  cent. 

1883 

7.60  -   - 

1884 

6.14  -   - 

1885 

6.04  "   '' 

1886 

8.75  ''      '' 

1887 

10.25  •'   ** 

1888 

9.92  -   " 

18S9 

10.80  per  cent. 
8.62 
6.36 
6.58 

5.84 
6.67 
6.67 
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STATEMENT 

SHOWING    THE  NUMBER  OF  BUILDINGS  TO    WHICH   WATER    IS    SUPPLIED, 
ALSO    THE    NUMBER    OF   FAMILIES,     VARIOUS     FIXTURES,     ETC., 
CONTAINED  IN  THE  SAME,  TOGETHER  WITH   THE   NUM- 
BER OP   FIRE    HYDRANTS.    DECEMBER  3I,   1889. 

Lynn,      Saugus  Total. 

Dwelling's 7*942  224  8,166 

Stores 738  10  748 

Factories 200  —  200 

Offices 244  10  254 

Restaurants  and  saloons          ....            78  —  78 

School-houses 35  2  37 

Churches 25  —  25 

Bakeries 30  ""  30 

Laundries 12  —  12 

Engine-houses 5  —  5 

Families 11,828  267  12,095 

Boarding-houses 190  —  190 

Faucets    ...                 ....     20,202  424  20,626 

Water  closets 5,257  64  5,321 

Bath  tubs 1,814  48  1,862 

Hand  hose 2,663  88  2,751 

Urinals 254  i  255 

Heaters 234  4  238 

Stationary  engines                    ....           140  i  141 

Motors     ........             14  —  14 

Greenhouses 26  4  30 

Drinking  fountains 24  —  34 

Standpipes,  lire 15  —  15 

Standpipes  for  water  carts      .                 •        •            35  —  35 

Sewer  connections 15  —  15 

Automatic  sprinklers      .                 ...            15  —  is 

H^rdrants 621  83  704 
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STATEMENT 


SHOWING  THE  CLASS  OF  PREMISES  TO  WHICH  METERS  ARE  ATTACHED. 


Theatre 

Board  of  Health 

Bathroom 

Brewery 

Brick^'ard 

Churches 

City  stable 

Dwellings 

Elevators 

Engines 

Factories 

Fire  engine-houses 

Foundries 

Gas  works 

Halls 

Hotels 

Laundries 

Livery  stables 

Medical  Laboratory 

Oil  works 

Printing  offices^ 

Railroads  .ilf, 

Saloons  .   •  _ 

Tugs  and  vessels 

Motors       .         .tflb* 

Stores  and  offices 


Tdtals 


4      i  '  I      I     li    i4     2      3 


•  -! 
<  I 


ii 

i6 


3  2o; 


25 

7| 

5«i 

I' 

I 


I 
4 

12 

67 

I 
I 


-     -      I 


Total 


I,     -•      - 


-I      -' 


663' 


46 

3 

23 

158 

3 
3 

4 

8 

10 

10 

I 

2 

M 
2 
I 


18 


6   57,118107      -    13    12      I'     4    318 
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STATEMENT 

SHOWING    THE    YEARLY     REVENUE    OF    THE    DEPARTMENT    SINCE    THE 
FIRST    INTRODUCTION   OF    WATER    INTO   THE   CITY   IN    187I. 


From  October  i 

,  1871,  to  January  i, 

1872 

$8,989  00 

From  January  i 

,  1872,  to  January  i, 

1873         • 

27,568  16 

From  January  i 

,  1873,  to  January  i, 

1874 

47,992  61 

From  January  i 

,  1874,  to  January  i, 

187s 

53'545  61 

From  January  i 

,  1875,  to  January  i, 

1876 

52.553  26 

From  January  i 

,  1876,  to  January  i, 

1877 

60,867  12 

From  January  i 

,  1877,  to  January  i, 

1878 

64,002  50 

From^anuary  i 

,  1878.  to  January  i, 

1879 

67,570  14 

From  January  i 

,  1879,  to  January  i. 

1880 

73.949  80 

From  January  i 

,  1880,  to,  January  i, 

1881 

79^635  12 

From  January  i 

,  18S1,  to  January  i, 

1882 

80.967  76 

From  January  i 

,  1SS2,  to  January  i. 

1883 

94,419  52 

From  January  i 

,  1883,  to  January  i 

1884 

98,893  54 

From  January  i 

,  1884,  to  January  i. 

1885 

114,903  86 

From  January  i 

,  1S85,  to  January  i, 

1886 

110,089  " 

From  January  i 

,  1S86.  to  January  i, 

18S7 

116.375  70 

From  January  i 

t  18S7,  to  January  i. 

1888 

123,507  73 

From  January  i 

,  1888,  to  January  i 

1889 

134,480  27 

From  January  i 

,  1889,  to  January  i 

1890 

141,865  53 

$^552,176  34 
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REPORT  OF  THE  SUPERINTENDENT. 


David  Knox^   Esq.^    President  of  the  Public    Water 
Board: 
In    compliance   with   the  City  ordiance,    I    herewith 
present  the  annual  report  of  the  Superintendent,  for  the 
year  ending  Dec.  31,  1889. 

WATER    SUPPLY. 

The  additional  storage  basins  constructed  by  Mr. 
George  H.  Bishop  during  the  year,  consist  of  two 
ponds  formed  by  dams,  one  across  Penny  Brook  in 
North  Saugus,  the  other  across  Blood  Swamp  Brook. 
All  work  was  done  by  the  day, under  his  personal  super- 
vision, and  in  the  most  careful  manner,  nothing  being 
omitted  which  was  considered  necessary  to  the  strength 
and  durability  of  the  structures.  Walden  Pond  dam  is 
constructed  across  Penny  Brook  ;  the  soil,  stumps  and 
mud  were  removed  from  the  entire  foundation,  requiring 
for  several  hundred  feet,  a  d^pth  of  from  fourteen  to 
eighteen  feet,  through  the  centre  of  the  embankment ;  two 
lines  of  four-inch  tongued  and  grooved  sheet  piling  were 
driven  four  feet  apart,  the  earth  excavated  to  the  bottom 
and  the  trench  refilled  with  puddle,  requiring  5,500 
cubic  yards. 

The  length  of  dam  on  crest,  including  wing,  is  (1,275) 
twelve  hundred  and  seventy-five  feet,  with  a  spillway 
eighty  feet  in  length. 
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The  width  of  crest  is  (i6)  sixteen  leet. 

Slope  of  wetface(2  1-2)  two  and  one-half  to(i)one, and 
paved  (15)  fifteen  inches  in  thickness,  requiring  6,500 
yards  of  paving. 

Slope  of  dry  face  (2)  two  feet  to  one  (i)  of  earth 
embankment,  with  (2)  two  feet  of  soil  on  top.  A 
natural  spillway,  with  masonry  wall  through  centre 
and  wing  walls  at  ends,  and  paved  slopes,  containing 
(900)  nine  hundred  square  yards  of  paving. 

The  pond  when  full  is  (17)  seventeen  feet  in  depth; 
is  provided  with  one  discharge  and  one  waste  pipe, 
each  thirty-six  inches  in  diameter. 

Glen  Lewis  dam  across  Blood  Swamp  Brook  is 
(330)  three  hundred  and  thirty  feet  in  length  at  crest 
and  (40)  forty  feet  in  width,  with  a  spillway(25)  twenty- 
five  feet  in  length,  excavated  through  ledge  and  lined 
with  masonry. 

Inside  slope  of  earth  (3  1-2)  three  and  one-half  to  (i) 
one,  then  covered  with  riprap. 

Outside  slope  masonry  wall  with  batter  (i)  one 
inch  to  (s)  five  feet,  plum  on  back,  and  one  discharge 
pipe  (36)  thirty-six  inches  in  diameter. 

This  dam  is  situated  in  Walden  Pond  to  give  increased 
depth  to  the  upper  end ;  \vhen  full  is  (17)  seventeen  feet 
in  depth. 

To  reach  the  upper  dam  and  furnish  a  right  of  way 
to  land  owners,  a  road  was  built  from  Walnut  street, 
crossing  the  pond  on  the  upper  dam, a  distance  of  (2.78) 
two  and  seventy-eight  one  hundredths  miles. 

The  total  storage  added  by  these  basins  amounts  to 
523*7591598  gallons,  which  increases  our  entire  storage 
to  1,157.760,398. 
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PONDS. 

At  the  commencement  of  the  year  Breed's  Pond  was 
full,  with  a  slight  overflow  at  Birch  Pond.  Wishing  to 
draw  all  of  our  supply  possible  from  the  ponds,  no  water 
was  taken  from  the  brooks  until  March  25.  On  June 
19th  its  use,  was  stopped,  and  commenced  again  on 
October  29,  continuing  its  use  up  to  December  14.  At 
this  time, when  so  much  attention  is  directed  to  the  purity 
of  the  water  used  for  domestic  supply,  and  so  many 
cities  are  suffering  Irom  the  poor  quality  of  water  fur- 
nished, I  wish  to  particularly  call  to  your  notice  the 
tables  containing  the  analysis  of  water  made  by  the 
State  Board  of  Health,  which  show  as  good  results  as 
may  be  desired.  Not  only  have  we  at  present  a  pure 
supply,  but,  by  (he  action  of  the  City  Government  in 
securing  the  Public  Park, which  forms  a  lar^e  portion  of 
our  watershed,  together  with  the  purchase,  by  theWater 
Board,  of  the  land  in  Saugus,  bordering  on  Birch, 
Walden  and  Glen  Lewis's  Ponds,  all  probable  chance 
of  contamination  is  removed. 

Considering  the  possibilities  for  an  increased  con- 
sumption in  the  future  equal  to  that  made  in  the  past, 
we  can  feel  assured  that  our  present  supply,  properly 
stored  and  handled, will  prove  suflicient  for  many  years. 

WATER    FOR    FIRE    PURPOSES. 

To  what  extent  cities  should  supply  water  for  tire 
purposes  is  not  as  yet  fully  understood  as  recognized 
authorities  differ  as  to  the  proportion  necessary  between 
a  domestic  supply  and  the  limit  for  fire  supply. 

The  fire  sprinkler  is  yet  in  its  infancy.  Should  its 
introduction  become  general,  upon  narrow  streets  lined 
with  brick  blocks,  no  city  can  supply  sufficient  water  in 
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a  large  conflagration.  The  effective  work  of  a  sprinkler 
is  at  the  commencement,  in  the  first  few  moments  before 
the  fire  is  discovered  and  the  firemen  arrive,  after  that 
its  efficiency  is  doubtful,  and  in  many  cases  injurious. 
Supplying  sprinklers  with  a  chemical  compound  from 
tanks  on  roofs  of  buildings  may  prove  of  much  greater 
eflSciency  than  water  from  our  street  mains,  and  with 
less  liability  of  damage  to  property  where  the  fire  is 
quickly  subdued. 

During  the  fire  of  November  26th,  the  amount  of 
water  furnished  from  12  m.  till  6  p.m.,  was  2,908,477 
gallons;  from  6  p.m.  on  the  26th  to  6  a.m.  on  the  27th, 
5,373,282  gallons;  from  6  a.m.  to  12  m.,  2,827,736, 
making  a  total  consumption  in  24  hours  of  11,109,495 
gallons,  equal  to  more  than  four  times  the  average  daily 
consumption  for  domestic  purposes ;  a  much  greater 
quantity  could  have  been  delivered.  The  burning  ruins 
required  a  further  use  of  19,376,984  gallons  from 
hydrant  streams. 

No  reason  exists  for  furnishing  water  free  for  fire 
purposes  to  private  parties,  thus  enabling  them  to  secure 
lower  rates  of  insurance  than  their  immediate  neighbors 
not  so  favored,  though  obliged  to  pay  their  proportionate 
share  for  furnishing  this  supply.  A  suitable  rate  should 
be  established. 

PUMPING    STATIONS. 

The  buildings  are  in  good  condition.  The  engines 
and  boilers  are  in  first-class  order.  The  Leavitt  engine 
has  now  been  in  use  for  (17)  seventeen  years.  On 
April  24th  one  side  of  the  lower  intermediate  steam 
chest  gave  way.  Examination  showed  it  to  be  (1-2)  one- 
half  inch  in  thickness,  instead  of  (7-8)  seven  eigths  as 
required  by  the  drawings.      The  defect  was  caused  by 
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the  core  floating  while  the  casting  was  being  made.  A 
new  side  was  made  and  secured  by  brackets,  which  were 
fastened  to  the  solid  metal  of  the  bed-plate,  no  perma- 
nent injury  has  resulted  from  the  break,  as'  under  the 
careful  management  of  Mr.  W.  H.  Messinger,  the 
Chief  Engineer,  we  have  been  able  to  produce  a  duty 
highly  satisfactory. 

The  Deane  pumping  engine  was  used  to  supply  the 
city  until  the  necessary  repairs  were  being  made,  which 
required  eleven  days. 

Although  the  Deane  pumping  engine  is  in  perfect 
condition,  the  increased  consumption  of  water  has  made 
it  imperative  to  furnish  additional  pumping  capacity. 
A  contract  has  been  made  with  Arthur  J.  Loretz,  of 
Brooklyn,  for  a  Loretz  high  duty  duplex  compound 
rotative  beam  pumping  engine,  having  a  guaranteed 
daily  capacity  of  10,000,000  gallons  in  24  hours,  and 
developing  a  duty  of  not  less  than  108,000,000  foot 
pounds,  to  be  erected  and  ready  for  operation  on  or 
before  the  ist  day  of  July,  1890.  By  removing  the 
Deane  pumping  engine  sufficient  space  remains  for  its 
reception.  When  completed  we  shall  have  a  daily 
pumping  capacity  of  15,000,000  gallons,  so  arranged 
that  in  case  ol  an  accident  to  either  engine,  we  will  still 
have  a  daily  pumping  capacity  of  10,000,000  gallons, 
which  is  in  excess  of  our  present  source  of  supply.  The 
boilers  have  been  in  use  (17)  seventeen  years,  and  we 
must  soon  put  in  a  new  pair,  of  greater  capacity,  to  be 
prepared  for  the  greater  consumption  and  also  prevent 
pelay  while  repairs  are  being  made. 

On  August  Sth  the  check  valv^  under  the  sidewalk 
was  examined  and  adjusted ;  it  was  found  to  be  wearing 
considerably,  and  will  soon  need  to  be  replaced  by  a  new 
one. 
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August  I2th,  examined  and  adjusted  the  2oinch  gate, 
near  the  Reservoir. 

October  2Sth,  put  in  new  hub  shaking  grates,  and  find 
a  considerable  saving  in  coal. 

December  7th,  put  in  a  new  Worthington  duplex 
feed  pump  to  supply  the  boilers  and  replace  the  Blake 
pump,  which  has  been  in  use  from  the  time  the  works 
first  started,  and  find  a  saving  in  steam,  consequently  a 
saving  in  coal  by  this  change. 

I  would  recommend  that  the  old  Worthington  duplex 
pump  that  was  first  used  to  supply  the  city  with  water 
(20)  twenty  years  ago,  be  sold.  It  has  not  been  in  oper- 
ation for  (14)  fourteen  years.  Also  the  Deane  pump- 
ing engine  and  Knowles  pump  of  1,000,000  daily  ca- 
pacity, situated  at  the  tubular  wells. 

As  soon  in  the  spring  as  work  can  be  carried  on  to  the 
best  advantage,  a  30-inch  force  main  from  the  Pumping 
station  to  the  reservoir  should  be  laid. 

CANAI.. 

The  canal  needed  no  repairs,  except  a  renewal  of  the 
fence  enclosing  it  for  a  short  distance  and  the  removal  of 
the  vegetable  matter  from  the  sides  and  bottom,  which 
were  thoroughly  cleaned.  Before  using  the  canal  and 
tunnel  were  freely  flushed,  to  render  the  water  as  pure 
as  possible. 

RESERVOIR. 

The  reservoir  has  received  all  needed  care  and  at- 
tention ;  the  water  has  been  kept  at  an  average  depth  of 
(15)  fifteen  feet  (6)  six  inches  from  August  ist  till 
August  5th.  No  pumping  was  done  to  lower  the  water  in 
the  reservoir  sufficiently  for  an  examination  of  the  slope 
walls,  which  were  found  in  good  condition. 
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STREET    MAINS. 

The  great  number  of  bursts  during  the  year,  together 
with  the  general  condition  of  the  pipes  taken  out  from 
Market  and  Broad  streets  shows  the  imperative  need  of 
taking  up  our  cement-lined  pipes  and  replacing  them 
with  cast  iron. 

Fortunately  this  year  there  has  been  no  damage  of 
any  account  caused  by  these  frequent  bursts,  still  the 
expense  of  repairs  adds  largely  to  the  cost  of  mainte- 
nance, and  aside  from  the  direct  expense  entailed  for  the 
labor  and  material  on  the  leak  itself,  the  loss  experienced 
in  the  regular  work  the  men  are  engaged  upon  when  the 
burst  occurs  is  a  large  item.  Upon  many  of  our  streets 
the  cost  of  repairs  has  been  in  excess  of  the  interest  on 
the  expense  of  laying  larger  cast  iron  pipes.  Thus 
leaving  out  of  account  the  annoyance  caused  to  the 
citizens  by  the  deprivation  of  water  and  the  liability  of 
large  damage  at  any  moment.  The  time  has  arrived 
when  these  streets  should  be  supplied  with  larger  cast 
iron  mains. 

During  the  year,  the  cement-lined  pipes  on  Park 
square.  Market  and  Broad  streets  to  Union,  were  ta-ken 
up  and  replaced  with  larger  ones  of  cast  iron;  (72) 
seventy-two  services  were  changed  from  the  old  pipe  to 
the  new  ;  19,238  feet  10  inches  of  cast  iron  pipe,  from  4 
inches  to  16  inches  in  diameter  has  been  laid  in  (42) 
forty-two  streets,  and  (5,714)  of  a  smaller  size  have  been 
laid  in  (19)  nineteen  courts  as  mains.  Twenty-four 
gates  have  been  set  in  connection  with  the  new  mains, 
and  (15)  fifteen  on  court  pipes.  Nineteen  hydrants  have 
been  set  on  the  pipe  laid  this  year.  Five  hundred  and 
eight  services  have  been  put  in,  aggregating  22,817  feet. 
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Twenty-nine  services  have  been  extended,  of  an  aggre- 
gate length  of  1,262  feet,  seven  inches,  and  (135) 
services  have  been  discontinued. 

In  trenching  for  mains  1,082  feet  in  length  of  ledge 
has  been  excavated.  Forty-nine  services  have  been 
laid  in  Saugus,  of  an  aggregate  length  of  2,787  feet 
eight  inches.  Six  new  hydrants  have  been  set  in  place 
of  old  ones.  Twenty-five  hydrants  have  been  repaired. 
Twelve  new  gale  boxes  to  replace  old  ones;  (8)  eight 
gates  repaired.  Five  hundred  and  twenty-nine  feet  of 
main  pipe  have  been  lowered  on  account  of  bringing 
Eastern  avenue  to  grade  :  (11)  eleven  services  have  been 
lowered  on  this  account.  Nine  other  services  have  been 
lowered.  Three  hundred  and  tifty-four  corporations 
have  been  dug  up  and  drilled  out;  (358)  three  hundred 
and  tifty -eight  new  iron  stop  boxes  put  in  place  of  decayed 
wooden  ones;  (55)  fifty-five  new  meters  put  in;  (54) 
fifty-four  meters  changed  and  repaired;  (67)  sixty-seven 
meters  taken  oflT  and  returned  to  the  shop  after  the  fire ; 
(32)  thirty-two  corporations  put  on  in  place  of  old  ones; 
(18)  tighteen  new  outside  meter  boxes  put  in;  (23) 
twenty-three  stop  and  wastes  put  in  to  replace  old  ones ; 
(82)  eighty-two  leaks  on  services  were  repaired;  1,329 
feet,  5  inches  of  pipe  was  laid  in  Pine  Grove  cemetry. 

The  following  tables  show  the  work  performed  by  the 
department  for  the  year. 

Respectfully  submitted, 

John  C.  Haskell,  Suft. 
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SUMMARY  OF  STATISTICS. 
Report  of  1889. 

IN   ACCORDANCE  WITH   SUGGESTIONS  ADOPTED   BY   THE   NEW  ENGLAND 
WATER   WORKS   ASSOCIATION. 


LYNN  WATER   WORKS,  LYNN,  MASS. 

PQpulation  by  census  of  1885 45.861 

Date  of  construction 1870  to  1872 

Owned  by  the  City  of  Lynn. 

Source  of  supply  : — Four  artificial  storage  basins,  formed  by  damming^ 
four  brooks,  and  the  water  of  one  other  brook  in  North   Saugus 
taken  direct. 

Mode    of  supply : — By  gravitation   to   the   pump  well,   and  pumped 
thence  to  distributing  reservoir  at  an  elevation   of  177   feet  above 
mean  high  tide,  by  one  Leavitt  engine,  built  by  I.  P.  Morris  &  Co., 
of   Philadelphia,   of   5,000,000    gallons  daily  capacity,   and  one 
Deane  engine,  built  by  the  Deane  Steam  Pump  Co.,   of  Holyoke, 
Mass.,  of  3,000,000  gallons  daily  capacity. 
Kind  of  coal  used,  George's  Creek,  Cumberland. 

Four  dollars  and  ninety-five  cents  per  net  ton  delivered,  2,000  lbs. 
Coal  consumed  for  the  year  in  pounds,  for  all  purposes     .        1,295,522 
Total  pumping  in  gallons    .         .  ....    895,966,403 

Average  head,  including  friction  in  feet     ....  170.20 

Number  of  gallons  pumped  per  pound  of  coal    .  691.59 

Duty  on  total  coal  consumed,  no  deductions       .        ,  106,628,900 

Cost  of  pumping  (figured  on  pumping  station  expenses, 

viz  :  $8,269  97)  per  million  gallons  into  the  reservoir  $8.65 

Per  million  gallons  one  foot  high $0,050 
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FINANCIAL. 

Rbckipts  —  For  water  for  all  purposes 

Summons,  shutting  off  and  letting  on 
Rent  and  sundries   .... 


$138,848  94 
313  30 
62s  77 


Total  revenue $139,688  01 

Labor  and  material 6i37i  20 

Sale  of  wood     . 523  00 

Total  receipts $146,582  21 


Expenditures — Management  and  repairs  .    $21,24894 

Interest  on  bonds 73i462  80 

Damages 1*035  ^ 


Total 

Carried  to  credit  of  construction 
Carried  to  sinking  fund  . 


CONSUMPTION. 

Estimated  population  to  date,  Lynn  and  Saugus 
Estimated  population  supplied     .... 
Total  number  of  gallons  consumed  for  the  year 
Total  number  of  gallons  metered 
Average  daily  consumption  in  gallons 
Gallons  i>er  day  to  each  consumer 


$95,747  34 
6,894  30 

43»940  67 

$146,582  21 


58.882 

56,099 

894,401,026 

121,930,400 

2.45o,4»3 
43.68 


DISTRIBUTION. 


Kind  of  pipe  used,  wrought-iron,  cement-lined,  and  cast-iron. 
Size,  from  4  to  16  inches  diameter. 


Extended 

.  4  m.  1.757  ft- 

Total  now  in  use          ....... 

.87  m.  1,368ft. 

Number  of  leaks  for  the  year 

106 

Hydrants  added 

19 

Hydrants  now  in  use 

620 

Gates  added 

39 

Gates  now  in  use          ....... 

752 

Range  of  pressure  at  center  of  city  for  day  and  night 

•    54  to  65  lbs. 

36  REPORT    OF   THE 

SERVICES. 

Kind  of  pipe  used,  iron,  cement-lined,  adamanta  and 

galvanized  iron. 
Size  of  pipe  used,  3-4  inch  to  6  inch  diameter. 

Extended 34,079  (t.  7  in 

Total  now  in  use 66  m.  4,8x6  (I. 

Number  of  services  added 508 

Number  of  services  discontinued 135 

Number  of  services  now  in  use 8,606 

Meters  added 70 

Meters  now  in  use 324 


SUPERINTENDENT. 


37 


< 


u 

u 

O 

5 

U 

> 

u 

X  ■ 
H 

o 

3 

u 
> 


'II9M  OT  J9;«jii  JO  tndaa 


•a»s«AV 


oooooooooooo 

i/>  wn  to  «f)  £p  >A  ho  to  to  to  to  V) 
to  to  to  to  lo  to  to  to  to  to  to  to 


no 


j-ap  s;>usf:  'iiioa  jo  spanod  ooi 
JO   'sqf    ui  A-|np    9Szi9AY 

'saqsc  joj 
uononpap  ou  *i»od  jo  'sqi  ooi 
Jdd  q^iq  looj  9uo  dasikj  j9) 
BM  JO  'sqi  m  iCjnp  9JS«J9a v 


'duind 


«  r«>f«oo  r»Ok^f«  n  n  (1  M 

to  to 

O<«OCO>OvO00  o  OvO  n  4.^ 

iri  iSM  S^  ^  -^'jt  r^  *  C  3  O  « 


z   1 


I  •[BODjopanod 

J9d  J3d  qJSiq  idaj  001   pasivj 
suoffeJS  JO  j'aquinu  aJSvjdAV 

I  -JSuiduxnd  ion  aaqM  J3ui 

-IBaq ifaipnpxa pJODio  qj 49<f 
padoind  s\ib3  'os^  aJscjaAy 

I  'dtund  aqi  ui  uopsB  jo 

SSOf   iOJ   *1U33  Jdd   f  :8u'lMOfIB 

''uoia  J9d  paduind  suof(C£) 


•saqsy 
•saqsy 


h-r/i  y-  >■  JT-  -7   ?>,  "^  r-j  «a  oi  a^ 

\0  vfi  \C  f.'O  .0  r«  t>«  r«  i>.F>  K,_ 
2  \r-2  »^Q.»o*^o"oioooo 


•l«lox 


'J8ui)|UBg 


to«o«  Koo  Ov«  vS  c^oo^  O 
d»o\cKo6  co\6\6o6kO- 

^00  oo<o  000*-  J'o-w 


o  'Hut 

'■^     -juaq    puB  ^utduinj 


'saji)  Supi«)s 


'a)nuitti 
aad    suoi)nfOA3j     aXtuaAV 


'q)uoui 
idd  8uopn|OA3J  JO  Jdquinx 

DC 

o 

w     1 

C^  qinoui 

,jdd    dtup    JSuidtund    ie^ox 


^§.|8  8  8as,P«S>S,§,    I    8 

iiyilllMlllT 
f 

IT8Hi|||ai|"|"T 


O  O'fi  Q~Q  O  000000 

rC— to«O'^ioi>-^«i"*j^0^ 

0OXC«vOQO  0\0  O  OvO^&S 


»>.0  t^  f  •O'O  ^0    •^■vO  ^0   »0  »0 


•Xbp 
jad  auir)  Suidiund  oitciaA y 


•sABp  Sutduind  JO  'ox 


r^  ri  t^  a" 00  —  cT  «o  to  rC 


c  5_ 


P«   OvQ  - 

«   eOfi   fO»*S'*'tO»o^r*> \ri%0 

~~o       to      »o  '  o  o       too  to  ' 

f*J    ^   tO>OtO>0^~      ^    -    r*lf*J 

fOfOr*5N  f*}  fO '*s"ft  f'S  ^»5  ^  ^ 


I   5 


S-T8»S!f8if!fS"8!f 


? 


38 


REPORT   OF   THE 


X  «    »*    d  >o    5     ON 


^ 

^ 


CQ 


< 

X 
H 

OS 

o 

o 

z 

D 
ou 

O 

o 
o 


c 
2 


8. 


8  "§ 


CO     .5 

8   ^ 


.£   6 

_;    e 
O  en 


^ 


c 
£ 

c 

'Eb 

c 


8 

c 

e 


§   :i 


o    o 
c    c 


e  2 

o    o 


o    o 


Sd 


SU  PE  RINTENDENT . 


39 


2^     ?; 


< 


% 

u 

c 
o 

S 
z 

»^ 

X 
H 

Od 
O 


O 

o 

D 
X 


o 


•aisBM 


•I!0 


9in  'psoo  JO  spnnod  ooi  j»d 
.q8iq  looi  ano  pdsntj  jd^cd 
[jo  spunod  ui  iCjnp  aitcjaAV 


'Sdifsc  joj  snoTionpap 
oa  <pio3  JO  spnnod  oot  i7td 
qjttii    l^^I    ^"^    pSSTTU    J9)eM 

JO  'spunod  u]  Xjnp  9.8vj9Ay 

'drand 
aqi  )san!^  peaq  aJSvaaAy 

•|BOD  JO  panod 
iad  qj^iq  )99j  ooi  pasfea 
suoijbJS  jo  jaquina  aJScjaAy 

'fB03jo  panod  49d  padoind 
suoiptJSjo  Jdquinn  9J8vj9av 


'dtnnd  dqi  ui  aoiioc  jo 
ssof  joj  *)U39  j:)d  f  jlniMOffB 
qinoui  jad  paduind  suojico 


•saqsv 
•saqsv 


•mojL 


•jivix 
-^«3q   puB   Jioiduinj 


'saiy  JSut;ji7)s 


I  'ainuttu 

Ijdd    suoi)niOA3i    3dei»A\r 

-qjuoui 
1^  saoiinioAdj  JO  jaquin^ 

j  J9d  duii^i^niduind  3J3i?j9ay 


•qjuoui 
jad    auir)    JSuiduind    \v\ox. 


•sXbp  Jffuiduind  jo  -of,^ 


3 

1    1    1    1  *^'^  1    1    1    1    1    1 

-3 

1    1    1    1  n  n  1    1    1    1    1    1 

Pounda. 

llll^lllllll 

c; 

1 

9 

<2 

•i 

Feet. 

iiiiai..iiii 

1 

"I 

1 

.1.  1^^  1..  n 
llllg-llllll 

1 
1 

i.1 

« 

£ 
^ 

1  1  1  1^1  1  1  1  1  1 

'     '     '     '  GO  O    '     '     '     '     '     ' 

1 1 1 1 « 8  MM  1  r 

1   1   1   1  f^v)  1   1   1   1   M 

5 

«  o 
1   1   1   1*^**^1   1   1   1   1   1 

1 

8 

1 

4 

iMiiiniii. 

i 

1  1  1  l?J£l  1  1  1  1  1 

5 

iiiiSliiiiii 

1 
S 

o 

i 

1 1 , l?^l 1 1 1 1 1 

llllltlllll.'" 

1  1  1  1 S^  1  1  1  ,  1  1 

o 
1    1    1    l<^|l    1    1    1    1    1 

1     1     1     1  vO  «/>  1     1     1     1     1     1 

.-4 

JllHilllsll 

40 


REPORT   OF    THE 


TABLE     III. 


CONSUMPTION  OF   WATER   FOR  THE   YEAR. 


o 
'■S 

g 


•o 


•a 


si 


•a 


I  i  I 


Month. 

1 
Gallon!.       !    Gsdlons. 

Gallons. 

Gallons. 

1  Galls. 

Galls. 

,  [anuary 

68,584,783  !  3,212,412 

22,001 

39-4 

376 

February    . 

64»443-744  '  ^'301 .563 

89,150 

41.2 

391 

March    .     . 

67,870,720     2,189,378 

112,184 

390 

37.2 

April      .     . 

66,981.993  i  2,233,733 

43.355 

39  8 

380 

May  .     .     . 

74.407,395  ;  2.400,338 

167.505 

43  8  !    40.8 

une .     .     . 
[u\y  .     .     . 

75,969,613  1  2,532,320 

132,082 

45.1  :   430 

78,614,936  1  2,535  966 

3.646 

45-2;    43- 1 

August  .     . 

79,431,411     2,562,303 

26,337 

45-7 

43-5 

September 

76,532.973  ;  2,551.099 

11,204 

45-5 

43-4 

October 

75.527.276    3,436,364 

114.735 

43  4 
51.8 

41.4 

November . 

87,284,985  !  2,909,499 

473.135 

49-5 

December  . 

78,751,198 

2,540,361 

3691 138 

45-3 

43-2 

894,401,026 

2,450,413 

43.68 

41.66 

SUPERINTENDENT. 
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REPORT   OF   THB 


TABLE  VI. 


SHOWING   THE   RAINFALL    AT   THE   PUMPING    STATION   FOR    1 8 


2 


c 
< 


5  ^ 


s 


1  . 

2  . 

3- 
4- 
5  • 
6. 

7- 
8. 

9- 
lo . 

11  . 

12  . 

»3  • 

14. 

15  • 
16. 

>7- 
18. 
19. 

20  . 

21  . 

22  . 

^3- 
24. 

-25  • 
26. 

27- 

28. 
29. 
30- 
31  • 


0.4s 
3.17 

0.12 


0.35 


013 
0.33 


0.92 


0-93 
0.03 


0.94 


0.60 


0.23 
0.67 


0.09 


1.20 
0.50 

0-59 
002 

iO-47 


0.02  I  1.32 

0.23   

067 
0.28 


006 


0.17 


002 
.048 


0.09 

O.OI 


0.83 


057 
0.08 


0.42 

0.55 


0.03 


1 6.43 


2.36 


0.04     O.OI 

0.17    

0.04 

O.OI 


0.31 

0.17 
'  0.05 


0.60 
0.04 


001 
0.07 

O.OI 

o  10 


005 


0-47    

0.15    0.58 
O.OI    0.02 


I  o.io 
0.33 
0.07 


0.60  1 0.20; 

002  1 0.01 0.17 

0.41  ....  ,o,o8| 

■••••,i-45  ••••; 

1.43  0.58  0.051 0.57 
1.06  ,0.11  0.25  ....  I 
,<^-^5 


0.64 
003 
0.20 


0.1 1 
0.56 


043 


0.10 

O.OI 


0.33 
2.06 
0.79 


023 

0.60 
0.88 


•    1.60 

0.03    o.  10 

0.15  

0.03  


0.04 
0.17 
0.20 

O.ll 

0.63 


0.98 


0.62 


0.03 


3-19:  356  I  4-5' 


0.92 


0.03 
1.92 
0.44 

O.OI 

115 
059 


0.75 O.OI 

079 0.73 

152  •• 

,0.15 o  10 

I  O.IO  0.15  0.48  ... 

0.03    ....    O  21 

0.22  ; ,..  .. 

o.  1 1  I . . . .  O.OI  ....  I  o  43 

. .  . .     '  002 

o  08 0.02 

1.75    2.03   .... 

0.2^  i.oo  .... 

...  0.18  ....  ooS 

:  0.28 


4-74    8.75  1  5.03  1 3.43  5.03  6.65  2.97 


Rainfall  for  the  year,  56.65  inches. 
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TABLE   VII. 


SHOWING   THE    AMOUNT   AND   SIZE   OF   PIPE   LAID  IN    IQ 


STRSSTS  WHSRK  LAID. 


Street. 


sxzB  OF  PIPS  (in  inches) . 


From 


To 


Kind 

of  I -, 

P»P«   i6|      la     i      lo 


Apple  .... 
Averill  .... 
Bell  Ave.  .  .  . 
Broad  .... 
Broadway  .  .  . 
Broadway  place 
Brookvale .  .  . 
Burrill  Ave.  .  . 
Carlton  .... 
Cobum  .... 
Eastern  Ave. 
Ellsmere  place  . 
Factory  .  .  . 
Forest  Garden  av, 
Friend-st.  ct. 
Fnlton  . 
Fuller  . 
Hal  ford  place 
Hancock  . 
Harvest 
Holyoke  . 
Ini^alls  ave. 
John  .  .  . 
tight  .  . 
Lillian  ave. 
Lvnnfield  . 
Madison  . 
Market  .  . 
Mt.  Hood  . 
Northern  ave. 
Oakland  . 
Ontario  .  . 
Pacific  .  . 
Park  place 
Park  square 
President  . 
Rockingham 
Rockland  . 
Webster  . 
Whiting  . 
Winthrop  . 
Woodman 


I  Rockland  End  of  street 
JLynnfield  .  End  of  street 
Ashland  .  Laurel  .  .  . 
Market      .  — 

Extension  jPeabodyline 
Broadway  JEnd  of  place 
Boston  .  .  End  of  street 
Lewis  .  .  'End  of  ave. 
[Hawthorne  Grant  .  .  . 
Webster    .  — 

{Extension  — 

Lewis   .     .  — 

IJohn      ...  — 

/Lynnfield     1  — 

I  Friend  .  .  i  End  of  court 
'  Bay  view  av  End  of  street 


C. 


IE  Highlind 
lEvereU  . 
,  Extension 
,  Gardiner  . 
^Extension 
I  Extension 

Extension 

Empire 
I  Extension 

Livingston 
I  Essex    .    . 

Essex   .     . 

Extension 

Boston 

Tapley  .    . 

Eastern  av. 

Summer    . 

Essex    .    . 

Extension 

Extension 

E  Highland 

hxtension 

Summer    , 

Hancock  . 

Cottage 


Grant  .  .  . 
Apple  .  .  . 
Cobum      .    . 

Winthrop  ct. 
Watcrford     . 


-  39»  I      - 

-  -  3» 

-  —  '     346 

ass  -  - 

-  ''717  - 

-  '       393  1     3S8 


End  of  street 
Winthrop  .  . 
Ecd  of  street 
Extension 
End  of  ave. 
Factory  .  . 
End  of  street 
Eastern  ave. 

Extension 
I  Broad    .    .    . 
I  End  of  street    1 
End  of  street   I 
End  of  street   1 
conncct'g  ends 
Extension 
End  of  place 


S? 


Totals 13  i,a66.6  1,091.3  10,393.10  6,476.3 


'.0976     542-6, 


169 


—  aaS^ 

—  ao9^ 
J939      •6a9 
~  —  j8s.6 

—  —  270.6 

-  '        -  S49 

-  !        -        .97-3 

~       ^^       :^ 

—  —  88 

-  ,       -     ;    20SA 

-  I    «. 057-6 

—  350 

—  ,      33110 

-  -        M73 

-  1    M79.6 
—      i     164 


-  193 

-  I      95 

-  Sii 

312  I         — 

-  I     44S 
S5»  I      - 

170  I      - 

31  !    - 
190 
418.6 


i3»-6 
351.6 


119.6 


*539  feet  relaid. 
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REPORT   OF   THE 

TABLE  Yll.— (Continued). 


AMOUNT   AND    SIZE  OF    PIPE   LAID   IN   It 


STREETS  WHERE  LAID. 


Street. 


From. 


Anoka  pi.  . 
Atkinson  st. 

Atlanta  ter. 

Bell  av.  .  . 
Cook  St.  . 
Echo  pi. 


Western  av.   End  pi. 
Lin  wood 


To. 


Ocean     .     . 

Ashland 
Holling'w'th 
Boston    .     . 


Fayette    pi.  |  Fayette  .     . 

Hemlock  av.'ln  cemetery 
Jefferson  pi.  I  Jefferson 
Lakeside  ct.  'Extension  . 


Larch  a  v.  . 
Temple  pi. 
Ocean  av.   . 

Olive  av.  . 
Porter  st.  ct. 

Tower  pi.    . 
Winthrop  ct 
Washburn  ct 
Shill'ton  ct 


In  cemetery  . 
Summer      .  jEnd  pi. 
Atlantic  ter.  i 


In  cemetery 
Porter     .     . 

Boston    .  . 

Winthrop  . 

Clinton  .  . 
Lin  wood 


End  ct. 

End  pi. 
End  ct 
End  st 
End  ct 


Kind 
of  pipe. 


S.IZB  OF  PIPE. 


2  in. 


End  ter. 


End  pi.    . 
Chestnut 


End  pi. 
End  ct 


C.  L.      ;  243 
Galv.     1 427.2 
Ad*m*ta;  528.9 


C.  L. 


221.3 
202.3 

I    ^^ 
'296.4 

322.11 


Adamantal  540.9 

C.   L.       i  U2.2 

Adamanta  296.3 


C.  L. 


C.  L. 


!  2794 
197.2 

I       - 

Gal. 
360     ;  65 
j  176.10     - 

1554       - 
140.8 


i^in.    ilin  |  in 


Gal. 
361.6 


Gal. 
231.6 


Gal. 
1306 


Gal 

65.2 


Totals I  4,860 


4266 


362 


65.2 


Total  pipe  laid  in  1889,       .         .         .         . 

cast  iron  lowered,     .         .         .         . 

cement  pipe  taken  up  and  replaced, 

extension,  .        .         .         . 

previously  laid,         .... 


laid  to  January  ist,  1890, 
laid  in  Saugus, 
Private  pipe  in  Swampscott, 


Miles. 
4 


4 
82 

"87 
9 


Feet. 
3»882.o 

529.0 
2,0760 

1,227  O 
4*891 -5 


Total  supplied  by  the  works '96 


838.5 
1 1035.0 
1,778.0 

3*651.5 


SUPBRINTENliENT. 
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I  I  I 
III 


I  I  I 


f   3  ^  y  T 


I? 

00 

2 1 


8"2 


I  I 
.1  I 


~»0 


NO 


O.  rt  S  •=  3  u  W  O 


3  <U^  5  g 

>  w 

-  n,  ^  O  4> 


5 
o 
H 
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REPORT     OF   THE 


TABLE    IX. 


SHOWING   THE   LOCATION   OF   GATES   SET   IN    1889. 


LOCATION. 


Sixe. 
Inches. 


Anoka  place. 
Atlantic  terrace 
Averill   st. 
Atkinson 
Bell  ave. 
Bell  ave. 
Broadway 
Brookvale 
Burrill  ave 
Cook 

Echo  place 
Ellsmere  place 
Fayette  place 
Fayette  place 
Forest  Garden  av 
Friend  st.  ct. 
Fulton  St.  ct. 
Holyoke 
Jefferson  place 


I  On  S.  line  Western  av.,  8  ft.  lo.  in.  W.  of  ! 

E.  line  Anoka  place I 

I  On   S.  line   Ocean   st.,  8  ft  6  in.  W.  of  E.  ' 

line  Atlantic  Terrace 

I  On    W.    line  Lynnfield  St.,  15  ft    N.  of  S.  ' 

line  Averill  st 

On  W.  line  Linwood   st.,  16  ft.  7  in.  S.  of 

N.  line  Atkinson  st 

On  W.  line  Ashland  st.   15  ft.  6  in.  S.  of  N. 

line  of  Bell  ave.  .        .        .        , 

iOn    E.    line  Ashland  st,  16  ft.  6  in.  S.  of  N.' 

line  of  Bell  ave. 

3  ft.  6  in.  N.  hydrant,  9  5ft.    in.  E.  of  W.  line 
'     of  Broadway,       ...... 

jOn   S.  line  Boston  st.,  9  ft.  W.  of  E.  side  of 

Brookvale  st ; 

On  N.  line  Lewis  St.,  15  ft.  E.  of  W.  line  of 

Burrill    ave 

iOn  S.  line  E.  HoUingsworth  st,  15  ft.  2  in  E. 

j     of  W.  line  of  Cook  st , 

On  S.  line  of  Boston  st,  11  ft.  6  in.  E.  of  W. 

'     line  ot  Echo  place, 

On  N'.  line  Lewis  st,  9  ft.  8  in.  E.  of  W.  line. 

of  Ellsinere  place, 

I  On  E.  line  Chestnut  st..  9  ft.  S.  of  N.  line  oil 

'     Fayette  place, | 

23  ft.  W.  of  W.  line  Fayette  st.,  30  ft.  10  in 

S.  of  N.  line  of  Fayette  st. 
On  N.  line  Lynnfield,  22  ft.  6  in.  N.  of  S.  side 

Forest  Garden  ave 

On  S.  line  Friend  St.,  16  ft.  W.  of  E.  line  of 

Friend  st.  ct, 

On   E.   line  Bay  View  ave.,   12   ft.  2   in.  S. 

from  N.  line  of  Fulton  st.  ... 

On  W.  line  Gardiner  st,  16  ft.  6  in.  N.  of  S. 

side  of   Hoi  yoke    st 

On  S.  line  Jefferson  st.,  8  ft.  W.  of  E.  line  of 

Jefferson  place,     .        .        .        .        , 


SUPERINTENDENT. 
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TABLE  IX.— (Continued.) 


SHOWING    THE    LOCATION    OF   GATES    SET    INJiSSq. 


Lillian  ave. 
Lvnnfield 
Market 
Market 
Market 
Market 
Market 
Mt.  Hood 
Oakland 
Park  ave. 
Pacific 
Porter  »t.  ct. 
Shillington 
Temple  place 
Tower  ave. 
Washburn  . 
Winthrop    . 
Winthrop  ct. 
Whitney      . 
Woodman  . 


LOCATION. 


Size. 
Inches. 


On  E.  line  Empire  st.,  13  ft.  S.  of  N.  line  of 

Lillian  ave. 

24  it.  N.  of  the  entrance  to  Catholic  cemetery 

30  ft.  E.  of  W.  line  of  Lynnfield  st.      . 
On   N.   line  Sea  st  .  32  ft.  5  in.  E.  of  W.  line 

of  Market  st.        ... 
On  N.  line  State  st.,  34  a.  3  in.  E.  of  W^  line 

of  Market  St.         .         .         . 
On  N.  line  Summer  st.,  27  ft.  3  in.  K.  of  W. 

line  of  Market  St..        ..... 

On  S.  line  Liberty  st.,  23   ft.  7  in.  E.  of  W< 

line  of  Market  st 

On  S.  line  of  S.  Common  st.,  20  ft.  10  in.  E. 

of  W.  line  of  Market  st. 
On  N.  line  Essex  st.,  33  ft.  6  in.  W.  of  E.  line 

of  Mount  Hood  st 

I  ft.  S.  of  N.  line   Boston    st..  9  ft.  W.  of  E. 

line  of  Oakland  st 

On   W.  line   Summer  st.,  7  ft.  6  in.  S.  of  N 

line  of  Parlt  ave.         ..... 

On  E.  line  Eastern  ave.,  16  ft.  S.  of  N.  line  of 

Pacific  st 

ft.  6  in.  E.  of  E.  line  Porter  st..  9  ft.  N.  ofS. 

side  of  Porter   st.    ct 

7  ft    E.  of  W.  line  Lynnwood  st.,  11   ft.  N.  of 

S.  side  of  Shillington  ct.     . 
On  N.  line  Summer  st.,  12  ft.  6  in.  E.  of  W. 

line  of  Temple  place 

On  S.  line  Boston  st.    10  ft.  E.  of  W.  side  of 
I     Tower     ave.         ..... 

'On  E.  line  Clinton  si.,  19  ft.  S.  of  N.  side  o*^ 

I     Washburn  st.       . 

On  N.  line  Hancock  st.,  18  ft.  W.  of  E.  line 

I     of  Winthrop     st 

On  E.  line  of  Winthrop  st.,  10  ft.  6  in.  N.  of 

S.  line  of  Winthrop  ct 

On  line  of  Summer  st,  10  ft.  6  in.  E.  of  W 

line  of  Whitney  st 

On  W.  line  Cottage  st.,  16  ft.  6  in.  S.  of  N 

line  of  Woodman  st.  .... 


so 


REPORT   OF    THR 


TABLE    X. 


SHOWING    THE    LOCATION    OF   HYDRANTS    SET    IN    l£ 


STREET.  LOCATION. 

Apple  -.--.-        361  feet  from  Rockland  street 

Broadway     .        .        -        -        _       1,220  feet  north  from  Jenness  street 
Broadway    -----       1,759  feet  north  from  Jenness  street 

Broadway    -----       -^363  feet  north  from  Jenness  street 

Broadway  place  -----        408  feet  north  from  Broadway 

Burrill  avenue     -        -        -        -        451  feet  6  inches  from  Lewis  street 

Coburn  street      -        -        -        .      94  feet  6  inches  from  Webster  street 
Hancock  street     -----  30  feet  from  Winthnip  street 

Holyoke  street     -        -  506  feet  6  inches  west  from  Gardiner  street 

Holyoke  street     -        -        1,002  feet  6  inches  west  from  Gardiner  street 
Light  street  -        .        .    460  feet  6  inches  south  from  Norton  street 

Light  street  -        -  1.126  feet  6  inches  south  from  Norton  street 

Lillian  avenue      -----  313  feet  from  Empire  street 

Lynnfield  street  -        -   506  feet  south  from  Forest  Garden  avenue 

Lynnfield  street  -        -     26  feet  north  from  Forest  Garden  avenue 

Lynnfield  street  -        -   440  feet  north  from  Forest  Garden  avenue 

Oakland  street     ------     496  feet  from  Boston  street 

Park  avenue         .        -        -        .        .  454^  feet  from  Summer  street 

Pacific  street        -----  3S9  feet  from  Eastern  avenue 

Number  of  hydrants  set  in  18S9         ------       19 

Number  of  hydrants  previously  set  -         -         -         -         -         -     601 

Total  in  use  January  1st,  1890        ------    620 


SUPERINTENDENT. 


SI 


TABLE    XI. 


LEAKS    ON   PIPES    AND    HYDRANTS. 


SIZE  OF  MAINS. 


January 

February 

March 

April    . 

May      . 

June 

July       . 

August 

September 

October 

November 

December 


Totals 


la  lo 


1 


13 


8 

6 

4 

I 

2 

6 

I 

2 

3 

- 

I 

5 

I 

4 

3 

4 

I 

I 

- 

- 

2 

- 

I 

2 

- 

5 

3 

~ 

3 

- 

— 

2 

10 

- 

5 

6 

2 

4 

5 

9 

30 

46 
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REPORT    OF    TIIK 


TABLE    XII. 


SHOWING   THE    KIND,   SIZE    AND    NUMBER    OF    METERS    IX    I'SE    IN    l88t> 


Worthington 

Union 

Ball  and  Fitts 

Crown 

Duplex 

Weir    .     . 

Gem    .     . 

Thomson 

Empire 

Parker  Wells 

Hersev 

Frost  * .     . 

Motors 

Elevators 


Totals  . 


I     -  ! 


i         I  11  1  3-4    i     S-S 


8       73       57        33 

2        14        14  I     14 

6       25         9 

348- 

6         4,1 

2  1   I       - 

2  t       - 

2  2  — 

-    I         -  I  ^ 


4  i 


12        13      107      118        57 


i-j        ToUl. 


178 

51 
40 
16 
12 

4 

5 

4 


I 
6 

3^4 


Total  gallons  metered.  121,930,400. 


SUPERINTENDENT. 
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METEOROLOGICAL  RECORD  FOR  JANQARY  1889. 


S  A.  M. 


6p,  m. 


24  hours  ending  8  A.  M. 


Hygrometer 


Hygrometer 


jO 

^ 

s 

•3 

n 

n 

1 

1 

Hygrometer 

I 


M^SS 


.  ^  7Q 

3  30.08 

4  30.09 

5  '  30.34 

6|  299S 
7,  2944 
S  39.59 
9    29.86 

10  J949 

11  !  29.9^ 
13      ^.14 

'3  '  .V)-37 
'4  !  30.29 
15  !  .^0.36 
It)  30.31 
17  2972  : 
iS  2979 
10  30.11  I 

2f)  30.54 

21  29.62 

22  3008,* 

ii  .^o  52  ' 

^i  30  43  1 

i>  .P  14  ! 

26  3004 

27  29.S6 

2S  29 13 ; 

29  29  30  . 

30  29.91  ;  1 
3«  3021 


3750 

34.00 

34-So 

3a.oo 

iS-oo 

3a-5o 

35.00 
3SXX) 

33'00 

37.00 

3S.00 

37.00 

3QUX) 

39.00 

3»-SO 

3550 

37-50 

35-50 

39-50 

35.50 

32.00 

29.50 

28.50 

26.00 

2350 

22.00 

25.00 

23-50 

19.00 

16.50 

31.00 

28.50 

50.00 

49.00 

3>-5'' 

35-0O 

26.00 

36.n0 

S.;o 

7.00 

37.00 

3650 

22  00 

21.50 

19.00 

iS.50 

32.00 

3100 

31.00 

3050 

305^ 

2950 

3300 

3200 

37-50 

36  PO 

25.00 

2450 

16.^0 

13..50 

32.00 

3050 

S! 


^^5 
39-84 
30.13 
30.12 
30-37 
39.84 
29-33 
29.71 

•'^9-71 
29.98 

3>.20 

.VJ  37 
3^33 
30.3S 
30.29 
3954 
3973 
30.22 

3935 
30.21 

30.26 
30.12 
3')  02 
.29.72 
29.23 
29.38 
30  10 
30.09 


40.00 
39-50 
3950 
45-00 
41.00 
38.50 
37-50 
45-00 
42.00 
44.00 
38.50 
35-00 

33  03 

3300 

33.00 

39-50 

5250 

.4350 

20.00 

2200 

i  .^5-oo 

26.50 

33-50 

45-00 

.4^50 

44.00 

,3800 

1  39-00 

I  26.50 

35.50 

36.50 


5     a 
i  '  ^ 


35.50 
30-00 
3600 

4>.5o 
38.50 
38.00 
36.50 


29.84 
39.90 
30.13 
30->4 
3036 
2975 
29-36 


41.50I39.S0I 
41.00,2947 
39.00  1 29.66 
34-50  1 30.00; 
33.00  1 30.26 
30.00130.341 
31.0)  30.32, 
30.00  3046 
39.00  30.23 
52  00 '29.57' 
43.00  2981; 
19.00  .30.45 
19  00  ;3o  48 
34.00  129.50: 

34  50  30  58 

31.00,30.5^ 

4300  30.1  S 

40.00  30.12 

I  41  00  29.91 

I  36  50  ,29  43 

37.50  '29.3c 

I  25  00  j  39.50 

I  35.00  130.14 

'  35-50  ,39.54 


36.50 

3800 

3650 

4i-50 

38.00 

39.00 

39.00 

41.50' 

4^.00 

3S.50 

34.00 

.U  50 

3.^"> 

31.00 

34.00 

40.50 

52  00 

37  .';o 
15.00 
24.00 
32.00 
26.00 
34.00 

43-5" 
37-50 
.:9-5" 
^750 
.^650 
2350 
2600 
39.00 


..ill 


ss 


I 


34-50 
3500 

3500 
40.00 
37.00 
3900 
38.50 
39.00 
4500 
3550 
31.00 

30-50 
31.00 
30.00 
30.00 
3900 
5' -5' 

12.00 
23.00 
.^o  5 ' 
2<-S<^ 
.\»  50 
43.00 
37.00 

^S  00 

3750 

.^5-oo 
21.50 
34.50 
3750 


41.0033.50 
40.00  .^3.50 

•4000  V;  50 
47.50  3400 
1 4 1. 00  37.50 
40.0037.50 
139.00  36.00 
45.00  35.00 
155003700 
I44  00  31.50 
I38  50  2S.50 
136.00  23  00 
35.00  24.00 

33.0:)  iJS  00 
135  5T  >9«^o 
49.5  >  31.00 
54.003^.50 

'43.5^  27-50 
26..SO  7.00 
37.00  §.00 
'4250  8.50 
2750  18.50 
34.50  19.00 
45.0031.00 
42.00  30  50 
45.00  30.00 
37.50  29.00 
41.5025.00 
,27.50  1350 
32.00  16-50 
139.00  30.50 


6-5 
'3  50 
3.50 
250 
3.00 

lOCO 

iSoo 
12.50 
10.00 
13.00 
11.00 
15.00 
16  5G 

1850 
19*50 

i6jx) 
9-50 


37-25 
36.75 
36.75 
40.75 
39-25 
3S.75 
37-50 
40.00 
46.00 
37-75 
33.50 
39.50 
29.50 
2550 
2725 
4025 
44-25 
35 -.50 
'6.7s 


;i: 


29.00  22  50 

34.002550 

9.00  2300 

'5-50,26.75 
14.003800. 
1 1.50' 36. 25 
tS-oo  37.50 
8  5'^'  33-25 
16.503^.35 
14.00  30.50 
1C.50  34.25 
8.50  34-75I 


.48 
.02 


Monthly  range    ....--.-..••       48.00 

Monthly  mean 33'>7 

Rainfall 4-98 
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REPORT   OF   THE 


METEOROLOGICAL  RECORD  FOR  FEBRUARY  1889. 


8  a.m. 

I  P.  M. 

6  p.m. 

34  hours  endings  a.  m. 

c 

Hygrometer 

! 
1 

Hygrometer 

imum 
omcter. 

mum 
omcter. 

range. 

1 

3 

£ 

3 

1 

a             3 

^ 

E 

n 

n 

g 

n 

«'E        Ml»'^E-5E^| 

>) 

s 

^ 

1 

^ 

15 
I? 

1 

^ 

Wet 
Bare 
Dry 

Wet 

"~Ma 
Ther 

Mi 
Thei 

Dail; 

i 

•§ 

^ 

CQ 

Q 

Ba 

0 

Q 

tf 

1 

ages    h« 

io-SO 

^.63 

33x0 

3150 

39,W  34^  1  aa^St 
^9^6  ji.^o     ii^.fo 

33-00 

13.00 

31  .dO  aa^ 

a 

y7jjo 

39-^1 

3000 

».«! 

1^5" 

1^-00 

|.!5<'^'7S 

3 

19.67    apDci 

i7  5f> 

igXii 

39x0 

3](5i  00 

29.66  27.s.> 

36  J» 

40.00 

7,00133.00  33.50 

4 

6,00 

39^4 

i4jno 

Jl.OO 

m.9*   35.50 

34.50  ;37  00 

OATt»'iS,00  33430 

36.5IDS   70040.00 

1 

3|oe 

3*736 

^*.oo 

J9.50  jag  56  43  50 

43  OD 

4.1  SO 

^so 

39*^    33.flo 

35.50 

13.^*:   J9,to  15.00 

13.50 

39.00 

9  OOI30.OO  3A.CX] 
10.50113.- i>  16.50 

I 

J9.I3    it^oa 

S.50 

J  9.00 

36  jO 

i6sc   x.k>  19.50 

«7-So 

aa^SO 

JO. 13    17.00 

HSf> 

30.11 

33  5r  l3o,of>  3700    35.50 

39-00 

17,00, 13  00  33^ 

M>9 

9 

39.6  fc    as  SO 

33,50 

3qm 

13  5*1 

3Jj>i  j  39  go  33  00  '  31  ^^« 

U^ 

23,00, [1410  3S.5D 
^^.f^n  (4,011  KjQO 

19  50  17  j»  aB4)0 

lO 

a«^  ,  H-S" 

aa.50 

agi? 

31 'W 

37  50  IjnjDi;  17 .IK  '  aS^.LC 

33f"' 

n 

j04».  ig,5^ 

iS.50 

J  J  .00 

30.5rj  '  29  S3  33  5"    ^  *  -i"  3^  S^ 
flS  cw  '39.56  39.50    J 7. on  Ai.ui 

(MP 

i» 

HSO 

39.ao 

30.^0 

ift  00 

1 2  50, 19.50  » 45 

0^» 

»3 

*9.65     16.51* 

U.5« 

39,51 

i6,sr-  ':sg.i6   13.50     13jxm  19,50 

13.^0,  7.00  l6.€0l 

M 

4  so 

ift.QO 

39.71 

3^00 

(6  50'  la.so  ai  7S 

U 

3tj,7ri    18  50 

ito.iS 

^oco 

3750 

^n  3*1  30  tw    37  50  30x15  17.50  13  00  34.« 

jb.jS  ,  a  J  00 

30.5rf 

^P-iS 

36  «> 

M^^xt 

30  3* .  35*on    33 .£«    10  f > .  1  J3.50  1 7.50  3 1  JS 

39  7^ ,  1 5  w,    4 3 .w   44  !h'  1 38-e^   ^*SO  4 i  JS 

«as 

;s 

15.78    37.Sfi 
3980     lS.no 

3i6  tjo 

39.70 

4'J.f4Ci 

40.50 

99. '13 

3SS" 

M'5o 

3i.fin   7.00 34 -F- 

043 

19 

5»9-<^  ,  P  SO 

30.00 

^"^l 

33  w 

3' -50 

33.5^^  10.00,37.5© 

» 

30  34     3^  DO 

ai.5q 

3o=^S 

7900 

37.50 

30  30 1  36  .av ,  35 -5^ 

a3.r*i 

1750    S50]JO^>S 

91 

iS.50 

3f3.6j 

l6-!^0 

35. sn 

3o.rifi 

jS.ta]     30.50 

30,0.^ 

19  nn  lixn  34^50 

33 

30.37!  JO  TO 

30.18 

37-50 

35  5-3 

3'^t* 

35,00    33.^ 

3S00 

3  itt  3S^  3O,S0 

as 

.10.31      A  5^ 

1.50 

.10A7 

6.5^ 

t:S 

.1041 

5. TO        J. 50 

9,110 

-i.an  iojOO 

A.50 

34 

30.70 

1  015 

3.tX* 

y>rt 

1  I    1  Kl 

30  J I 
3064 

14.50,  ti,5p^ 

I4'5f> 

-H»  15.50 

3SJ 

313^1 

Ml* 

13-50 

J0.61 

33,00 

31,50 

30  tB     ijqa 

1.15'^ 

-J43ft  400 

:i6 

3<^-77 

^^ 

laixi 

JO^J 

SJSKt 

S5^50 

30.50 

j6  00  !  3^.on 

jfjHnoj  1  i-HJ  1000 

Jl'OOi 

2 

.V'7» 

a?^" 

.in  /iS 

3350 

31,00 

3iJ»    30.50 

3j  503^.00    5,50 

ao.75  o^J 

30.58 

39.00 

37.50 

3&j6o 

34,00 

33.50 

33.50     31  ,QO 

34  5o|3S.S0^9-™ 

3D.ogj 

Monthly  range       ..- 45*5 

Monthly  mean ao.69 

Rainlall 


i.8t 


SUPERINTENDENT. 
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METEOROLOGICAL  RECORD  FOR  MARCH  1889. 


8  A^  ii>                       t  r*  M, 

6f,  M. 

24  hours  eudiac  Sa.  m. 

iS 

Hy^ronjcter 

HytfTomelCT 

(0 

li  y^TomctcT 

1 

t 

i 

1 

1 

£      1      i 

0^  j  1 ;  1 

1 

1 

1 

K 

1 

30^S  1  ao-co     17.50    3(j.43  |  ^o  £0    37.51?  Nn^i 

35.50 

33.50 

4]  .Of    J<].tV 

ij-oof3s-oo 
13. CO.  38,50 

3 

3P,JC  J  3J.Q0    3'  5*^    3P.a4  1  45*50  ,  41^0  !jo  SD 

37*50 

30,50  '45.™  jj.i  fi 

3 

Jo-oS 

S9'S^  ;  J"?  sc*    30,05  1  4Ss^  1  39.50  30  00 

J950 
3*50 

37  w  '43'S<"'  ,1?  OP 

8.5039.25 

4 

39-93 

37  c*  43.foj3,5f 

10  S"  37-75 

O<30 

1 

ap.t^ 

34  5.:  ,  M'5C     19  ¥     JS'SC'  1  35  S^^'   -9  3^ 

3<i5o  |3f.,TO  .y;50  34=«o 

1-SC^  ,14-75 

04s 

39.10  .39x^8 

3S.fo 

37,50    41   u.  .42  50 

36,5c   4a.tpri  J9xn 

35^^13*750-61 

I 

40-50  39  30 

33  S'^ 

^3  oo'35-5o 

^« 

33.50    ,H.S<J     29.2.1  1  30x^ 

35.50  |39  30 

30.C30 

»^.5o  36.nf.  37.5C.1 

850:31.75 

9 

ag^i 

Si(X* 

jS,tiu    i9,^V-'  1  33-50 

31 .00  [30  39 

30.fri 

3950    34,50  IfjOO 

I5,50;3t>.75 

10 

ap-S* 

a^,nf     3*j.5'  1  37 -5^^ 
as.oTi    39.7^1    35.00 

35  so  l^^gb 
33XC  ,39  So 

35  m 

ja.tjo  j4D.tr>  3700 

■.\f:^'33So 

Tl 

a9  73 

^'5^ 

315^ 

3JJ30  [35002550 

9S^^|3P.*5 

ii 

19^ 

3PSP 

39,0c.    29.5c    44hOC    4J  do  ;a9flf 
34.50    ip^Sj    5,.5c;  49,50  |i^).&o 

4J-5" 

4*x)0    ifti-tiji^u. 

1c.oc1l3S.oo 

n 

19^ 

i6.(» 

51 'SO 

4S.50  Sf^.So2(..sc 

37.00.4  3.O0I 

»4 

JO  18 

30.00  1  ae.5£.    3'-*^    37"'  ;  ^^S^  M"^-** 

3f  50!  3*ix)D  39xr  2*50 

'0  5t:.1.7S 

tS 

F37 

3jm 

34  or    3o.3fi  1  3&  r.o  1  3O.00  ,30.tj( 

.34  ceil  32  50  37.5^  J4.PC 

3. 5a  35 -75'      , 

IP 

S2J 

.U5» 

.M-«'    s*-^*,:-!  'iS.5C;\i7  5f  ;?<;8o 

7^<;t^,31T5  0^ 

;i 

3=5^^ 

32  .ot     39.^5    35 1^"^     14..T    £§% 

34™ 

U.$0  13=430  31,50 

36.00  3S.co.i4i¥. 

3.50  31.35I 

»Q^S 

,11^     32^'    a^,S7  ;  37-51  '  %t.rt    I^.pJ, 

37-50 

4  00.3^,00 

19 

anS-j 

3S*ro    33.5*=    ^^.1  1  35  5^^  1  3.1  5«^  i^SfSJ 

J^So 

.%7'5o  :43^O0  33f'(: 

m,cja';0.a> 

ati 

29  ^t 

.V^xio 

335t^,3S.S0  3JS'^ 

30034.00 

^T 

ag.Si 

3i-5*> 

JIJX       3.;,.\i      3^X41 

31.50  :»g.^5 

J^'Si^ 

35  ^  0  37  "Of^  31  5'^ 

5  50  34^ 
13.503^25 

lb. 50 146,35 

33 

30,00 

36,Do 

34,50    ,;i;.,i3  1  43.50 
3$.So    39^5  ,  53X0 

3^5^^  3«  r7 

41-50 

4  voo  44-5<]  3-''^'^ 

33 

3^-P5 

40  TO 

So.pf-  ^^ 

jr.cfl 

45  CO  55-50  37«^ 

24 

^19 

14  5<^ 

40  ic     .%,*>    5fl,a 

53.™  3963 

5^5^^ 

5(,'  rso  to  oc  40,5r 

19'50  3S-^S: 

3 

a$-ej 

40.5c. 

.19  5"^     J^.'^5.4^*5^ 

4o.T4n  >9.65l  39  i  n  '  ifi,  50  44.50  jc-c-  1 

24.5n33^5t 

39«a 

34,00    21,50    .w,cf  '  3c  or  1  3851:  JT]  9^1  31  50    30  (f  4013:  i5.r«5| 

130^-32,50. 

3 

JOAt 

4000    37*50    »j^5    5^:.n^    47,50139.9114500 
47.PO    46.50    J^.f^    45'Oc     43,5c  jgjfi  ji.tfi 
35.00    M  Lf     29  SI     455*  :  44  5'     ^^-S?  43  00 
38.00    3/150    30,17    ;^o.i,t      27,50 ',:5P. 34    32.00 

43.50  50.cn  40.50 

950  45.  ^5  "■"* 

Sp.^n 

37  .wj  '53,50  jg.5r. 

23,00  41  000.13 

39 

^9^ 

4i  5r.  47.(i-  27  sr- 

19  5"  37-35  0*03 

lo 

30,05 

30.50    31  on  J4.f.c 

7  oc  J7.5D 

3T 

30^35 

33  00, 

3900    30,33 

33 'S^ 

31.00  i 

jo.oa 

3^'t^* 

J3vno 

3^^,00  3 T. 00 

50033.50 

f'Sf 

Monthly  range 41.00 

Monthly  mean 36.37 

Rainfall a.39 
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REPORT    OK    THE 


METEOROLOGICAL  RECORD  FOR  APRIL  1889. 


8  A.  M.                              1  r.  M. 

6  p.m. 

34  hours  endings  a.  m. 

Hygrometer, 

'  Hygrometer 

Hygrometer 

1 

^ 

c. 

1 

1 

*5 

JO 

i        "3 

i 

1  '  i 

1 

HH  § 

S; 

-• 

g 

c 

cc 

1        » 

n 

i      n 

0 

5?     cP       5.. 

>x 

<s 

1 

m 

1    1 

1 

B     1     fi 

1 

Ms 

Mi 
Thci 

Dail 

c 

1    39^3 

32.5« 

3  J  .00 

29.S9    3^>.S0    35-50  29-90  35-00 

34-50 

3f '■'■<■■  }P-S^'  5^S<^ 

33.350^0 

a  ,  39.91 

3400 

32.50 

29-S7    39-50    37-50  29.6S  43  50 

42.50 

4r  :'■■  M'C€y    9.50 

3P7S 

3  ,  ^9  83 

40.00 

37-50 

29.S1    43  00  1  42.50  39.68,  40.0c 

37-50 

4!"  'i*^  37  50  1C.5P 
44.^^,0.50;  7*SO 
43.5cy32.50  iivno 

4MS 

04U 

4  a9-74 

5  29.98 

6  3o.i> 

39.5c 
38.50 

370c 
36.C0 

29S3    4.^  00  1  39.50  j  29  SS,  41.50 
30.C1  1  43  50  ;  40.50  '30.CI  1  38.00 

39.00 
3650 

40-^5 
jS.oo 

39-co 

3700 

30.29    43.50    40.00 

130.33,  35.00 

37-50 

36.00 

42.0:.  S9-ct>'it^oo 
43x10  34J»I  Sec 
4>.dr  Tt^JOV)  4. CO 

35  5P 

7  i  3^4* 
S  130.2^ 

355c 
38  .cc 

34.00 

30.44    43  50    38.50 

30.43  38.50 

36.00; 

35-50 

3c. ^5  '  43  00    40.00 

30.13'  43.00 
39.78',  46.00 

41.00 

40  00 

' 

9 

29.59 

42.ro 

40.50 

29.83  1  51.50    49.00 

4350 

5J  «:DTig.S*>.i».C(^ 

^550 

10 

39.77 

43or 

4»5o 

29.F0    52.00    4800 

29-83 

50.00 

44.00 

52  --■  U  tn  ljJ5c^ 

1i'^^ 

II 

29-94 

47-50 

44.  no 

29  9(  1  64.00 

54  00  29.S4 
61.00129.54 

53.50 

40.00 
So<oo 

6,       -f^  -ju  15  5ic 

5*^5 

..Q2 

13 

39.65 

5500 

52.50 

29.56  1  64.50 

63.00 

6^  '  1      ,JA.HDiJ^.0O 

5150 

O.J3 

>3 

39.60 

43.00 

39-50 

29.02 

50.00 

46.50  29.73 

44  XX) 

41.50 

5]  1.   jixpfjio.oo 

41JD(1 

M 

29.96 

39.00 

3500 

29^ 

48.00 

43  00  30.0S;  45.00 

41XX) 

45.110  3,jAin  lO.op 

41J»| 

>| 

30.31 

43-50 
40XX) 

41.00 

30.39 

45.00 

41.00  30.3SJ  41.50 

40.00 

40,t*''     .^.ClO'J^rLO 

4f'  vi   ^;i!i  50I  8^ 

41.0c.. 

16 

30.43 

43.CO 

30-44 

47.00 

41  50  3038 

43-50 

41.00 

4Jtc 

7 

30.26 

4S-00 

42.50 

30.21 

4S.50 

47.00  30.09 

45.00 

44-00 

41^    V    3^1^  It. 50 

4JJ5  c.6a 

18 

»9.90 

46.00 

46.00 

30.01 

53.00 

51.50  130.01 

50.C0 

4950 

5-J  ^'   4<^-5C"  S  ro 

St^|0,ta 

»9 

30.07 

55-50 

54-50 

30.07 

58.00 

57.50  '30.07 
66.00  399s 

47  50 
64.00 

45  5^' 
63.00 

6]   -    ^4.5n;ij,iiti 

fv<» 

30 

30.04 

57-50 

56  CO  1  29.07 

69.50 

7(  i    53.^17.50 

31 

29.95 

59-50 

58.00  '  29.S4 

66.00 

63  50  29.73 

64.50 

63.00 

71.  ^,    .^rM.i.V^J.SO 

54,75  o.rt 

33 

30.03 

43..10 

40.00 

3f..r.6 

51.00 

47.00  30.30 

4150 

37-00 

SfJ^^>^\^7'5^ 

0:5 

23 

30.39 

40ux> 

37-50 

iCi-S 

51.50 

47-50  30.33 

47.50 
56.00 

45.00 

53.^1:  4P,cf|  1 1 ,5t 

45'7S 

M 

30.3s 

47-50 

40.cy> 

30.30 

59.00 

55.00  30.25 

53.00 
56.00 

Sfy  ■  ^  ^SkJC,  iOh5cj 
6:  V.    ^i 7.50,1s  no 

5i-7S 
56,5c  o^i 

^ 

30.12,5500 

f;3-5o 

30.07 

66.50 

64.CO  30.14 

56.50 

36 

29-95 

51-50 

sI.OC 

2991  ;  53.00 

51x10  29.80 

50.00 

49.00 

5.V-  ^e5..;  7-nt  50.011^9 

S 

39.60 

47-5C 

47.00 

29..^S    56.50 

45.50  29.45 

50.50 

4950 

5£..;-f>  ^7  so'i  ft.sc 

.1.750.10 

29-43 

5»  50 

51.00 

29-45    58.50 

57.50  ,29.49  56.00 

54.50 

c,t,.y.  J7.50  J3  *n 

53*50 

»9 

2957 
39.60 

53.00 

52.50 

29 .48    50.00 

49.50  2946  54.50 

50-50 

57. M    '44.51      W.^ft 

So-75 

30 

51.00 

485^ 

29.62 

61.00 

56.50  29.71   53.00 

4900 

Lil  &    40.0<3  1 1  .CC 

40,50: 

Monthly  range 

, 

4I-50 

Monthly  mean 4^^ 

Ra 

infaU  . 

. 

. 

. 

. 

. 

. 

. 

- 

3«4 

SUPERINTENDENT. 
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METEOROLOGICAL  RECORD  FOR  MAY,  1889. 


8  a.m. 

1  P.  M.                     6  p.m. 

34  hours  ending  8  A.  M. 

u 

Hygrometer 

2 

[                    1        ' 

1  Hygrometer  i           Hygrometer 

Maximum 
Thermometer 

Minimum 
Thermometer. 

f 

1 

1 

1 

Dry  Bulb. 
Wet  Bulb. 

1    ^ 

1  I 

;    Q 

Wet  Bulb. 
Barometer. 
Dry  Bulb. 
Wet  Bulb. 

is 

c 

I 

52.00  J9.S5 
50.50  '29.S0 
51.00  39.77 
A9.00  29  S5 

65.00  J9.S6 

54.00  30.03' 
50.50  3001 

56  (X)  39.91 
73  00  '  ig.'^S 
78.00,29.^5 
56.or>   29.651 

64.5^  ,2979 
5S00  129.91 
60.00  129.70' 
63.50  I29.9S 
59.50  130.13 


53.50 
4S.00 
4S.(X) 

5.1  «> 
74.00 
52.00 
46.00 
61.50 
7350 


48.00 
47.0-. 
47.0. 
51.00 

^'5  5" 
51.00 

45 -oo 
01 .00 
7i.ofi 


03.00 
73.00 
6S.50 
64.00 
61.00 
67.00 
58 .00 

5950 
59.00 

4950 
49-5" 
62.51 
56.00 
5750 
70.50 


30.2 ) 

29.97 
29.03 
29.72 
29.7S 

2977 
29.S6 
30.02 

29  .SS 
29.72 

30- » 5 

30  30 
30  iS 


S2.00  I  73.00 
56  00  I  53.00 

(^.(to  I  01 .50 
50.00  ]  49.00 

65 .0)      63  CXI 

6  ).5o  57.0 ) 
59.0".  !  56.5  . 
71.5)1  67.50 

77.00  I    71. (XI 

72  50  '  ^59.00 
63-5'>  6250 
60.00  59.50 
65.50  63.00 
58.00  j  56  50 


65.00 
63.0.) 
50.cn 
48.50 

69"  fX) 

5600 
70.00 
6950 


60  (X) 

57-50 

48  .CX) 

47-5" 
63  00 
5300 
6(7.50 
66.00 


56.  CX) 

5^^-5" 
53  5'J 
57.00 
75 -oo 
52.00 
53-50 
02  00 
78.00 
85.00 
63.00 
08.00 

/>I.OO 

^>5-So 
66.00 
62.00 
76.00 
7S.50 
7500 
65  00 
'67.00 
70.00 
59  5  ^ 
65-5*^ 
64.00 

5^-  o 
5»oo 
6S  so 
63  00 
6>.5o 

72X)0 


3^.50;  16.50  47. 

44  ^ 
40..-  .  ,  . 

45. m  1  J.ir,  jl. 

48.1  tl  1 7.1  II 61. 
43,fio   95047- 

43  DO  l^fHiXt  51 

43  OOJS-'^  '^^' 

62.CIO  J^.iO  73. 

53.i'o'it.f^57- 
53"5c>'H'5n  00. 
49.5^3 11.5055. 
5600   y.ijribo. 

51.50  4.S0  5;. 

54.03    S  m  t^. 

59  5o'i<^  5"  '^T: 

57.S0'21.iif»6^. 

5S.r»o']7HO.tfyS, 

58.00  iSxo  6j. 
S9.i.«  Siij:<i3, 
49.50  2tl.Sr/jJ9 
4S.J;  ilit.1054. 
5250  ii.^v^59 

41.1  ki  iO  li-y  \i-. 

49.00  5  (X)'5i. 
43  00  35  50: 55. 
4S.CW  i5.oot|5- 


751 

?> 
,00 

7Sl 
7S\ 
5P\ 
,50' 
,50 
SO, 
7Si«-oS 

75 
75 

,dO| 

7s; 

,rc|i.5* 

,flJ|!.J.7J 

7Si 

,no'o.ltl 

250.04 
50  0.51 

75 

5o| 
^50 


56.50  1000 

68.50   3.507035J005 


Monthly  range    -        • 45.50 

Montlily  mean --.  37^ 

Rainfall         ......-.---- 


37a 
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REPORT   OF  THE 


METEOROLOGICAL  RECORD  FOR  JUNE,  1889. 


8  a.  m. 


6  p.  M. 


24  hours  ending 8  a.  m. 


. 

. 

Hygrovck  etc  r 

^ 

uS 

j£ 

5 

*§ 

q 

'6 

V 

•3 

d 

8 

"BQ 

» 

s 

n 

CQ 

§ 

1 

fc* 

5 

g 

^ 

S 

Q 

n 

Q 

^ 

a 

0 

!^    . 

Hygrometer, 


S    I    £ 


I 


11 


St  I    u 


S 


I 


I 

30.15 

$350 

a 

30.01 

63.50 

3 

30.01 

^.00 

4 

^u 

6050 
64.00 

39-52 

63.50 

2 

39.78 

^3 

§6.00 

osjoo 

9 

64.50 

10 

30.04 

69.5c 

II 

3005 

73.50 

ia 

30.07 

6900 

»3 

30.10 

66.50 

>4 

30.10 

71.00 
68.00 

;i 

30.11 

3005 

74.00 

;i 

39.7s 

70.00 

30.05 

58.50 

>9 

30.01 

59.00 
6+50 

ao 

39.73 

ai 

39-95 

71.50 

33 

3975 

73.50 
62.50 
63.50 

33 

24 

r.^ 

Jl 

30.43 

63.50 

30.3* 

67.00 

S 

30.10 

7»5o 

30.16 

74-50 

39 

30.15 

71.00 

30 

30.13 

76.00 

61.50 , 
63.00  I 
64.00 
60.00  I 

61.50 1 

60.CO  , 

5300 

61.00 

63-50 

6900 
70UX) 

6550 
63.50 

70.00 
67.00 
71.00 

6950 
55.50 
56.00 
62 /» 

6S00 

71.00 

59.00 
62.50 
59.00 
63-50 

70.00 
73.00 

67.50 
73.00 


30.12 

68.00  1 

30X>i 

67.00 

30.00 

70.50 

39.71 

64.50 
66.00 

39-55 

39.53 

67.00 

39.S1 

66.50 

«9.83 

66.50 

39-99 

72  00 

30.03 

76.00 
80.00 

30.03 

30.11 

71.00 

30.05 

75-00 
So.sc 

30.15 

3001 

79-50 

30.03 

7S.50 

3974 

73.50 

3009 

61.50 

3995 

63.50 

39.6iJ 

80.50 

29.93 

7750 

39.7JL 
30.08 

74-50 
67.00 

3040 

73"^ 

30.43 

73.0a 
67.50 

30.37 

30.  u 

81.50 

30.17 

7650 

,10.15 

76.50 

30.16 

76.50 

65.50  30.07. 

65  00  30.0DJ 
68.50  29.95 
63.50  '29.63 
64.50  29.52 
6350  29.56 
60  Oil  29.82 
61.00  129.82 
70.00  '29^99' 
7x00  30XHi 
76.50  130.CO; 
67.50  [30.10 
69.00  30.00 
7350I3013 
75  50  ,29.951 
74.0D  '29.05' 
71.00  29.751 
58.50  ,30.07; 
61.50  29.871 
7600  1 29.79 
74.0:)  129.SS 
71.50  29.701 
30.14 
30  40 
30-3S| 
30.20 
30.10 
30.11 
30.11, 
30.16 


6600 
65.00 
65.00 
64.00 
6400 


§' 


5^ 


63.00 
6  ^  00 
6S.50 
66.50 
77.00 
73.50 
7350 
73.50 


67.50 
65.50 
66.50 
6600 
65.00 
6f.oo 

6900  ^^ 
62.50  62.00 
70.00  69.CX3 
72  00  I  70.00 
74X)o  72.C0 
6900    05.50 

75  5"  7»-So 
70.00  '  67.0(5 
77.00  75.00 
74.0T  71.50 
71.00  1  69.50 

58  00    55.00 

59  50  I  57  o^ 
81.00  74.00 
77.00  1  72.50 
74.00  j  70.00 
76.00  6S  50 
(iS.(X)  \  64.00 

64.00 
7'  50 
7400 
72.00 
70.00 
73.00 


67.00 
75-00 
77-50 
75.00 
71.50 
76.50 


69.00  59. 
66.5050. 
7o-S'5,S»- 
67.50  5S 
69  50  57 
6). 50  4b. 

6f,  ^  - 

6(-.'  --'■ 


7S.00  67 

74-00  5' 
61  <X)  4S. 
i6|.5o!54. 
So.50'61. 

70  .a) '07 
76.aV54. 

71  oo;54. 
72.53;54- 
73.00  59- 
76  00  65. 
Si  .00  67 
75.00:64, 
76  5065. 
177 -00,73. 


I         1^       I 
,00  10.00  64XX),  1.15 

.  o    7.oo'62.75  0.35 

.5T12  oo|64.5oo.s8 

00'  9.50  62.75  ;ox»3 

50  12.0063.500.68 

.50'  1S.00I57.50I 

00  13.0062.50 

00   S.00I63.00  o  25 

50,  9.50I0S.25 

5o,>5-5oj2.25o.is 
00,14.0073.000.05 
50  120064.50 

00'l2.00  73  O0| 

ooi5So|7o-7S 
oo'i4  00  73.00  0.07 
.oo>i.oj|7'2.5oo.32 
.00  23.00  62  50  C.Of» 
,00  13.00154.50 
,00  10.5c  1 59. 25 
5019.00,71.001 
00  12.0    73.00] 
,5021.5065.251 

,OD  17  00  62  50  j 
,00'  I S.50  63.351 

,00  14.00  60  cr 
,00  1 1 .00  70  50  o.oi 
00  14.00:74.00 
,00  12.00  7ox>o  0.94 
50  11.00  71 .00 1 
5o|  3  50175 -25 1 


Monthly  range 33-oo 

Monthly  mean -...  66.7a 

Ramiall ».-.  4.64 


SUPERINTENDENT . 
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METEOROLOGICAL  RECORD  FOR  JULY,  1889. 


9 
lo 
II 

12 

'.5 
«♦ 

»5 
i(» 

\l 

•9 

2i> 
31 


6  P.  M. 


24  hours  ending  8  a.  m. 


Hygi»meter 

Hygrometer            Hygrometer                    1 

c 
« 

E 
>. 

Q 

i, 

Dry  Bulb. 
Wet  Bulb. 

3 

t' 

Wet  Bulb 
Barometer. 
Dry  Bulb. 

Wet  Bulb. 

Maximum 
Thermomcte 

Minimum 
Thcrmomete 

Daily  ranjjc 

§. 

I  ,  30  aS 
3  :  3"  3« 

3  ,  3o-*7 

4  ^•'St 

5  39..^ 

6  30  >8 

7  3^-M 
§    ^9'» 

30.01 

30.05 
3).oo 
3991 
3996 
39. So 

2vS3 

39  86 

39  .S3 

*>-93 
-'9-9.i 
3.;  73 
*9  53 

33  -^9  9» 

34  *?-Si 
3;  ,  3>oi 
36    •^^•" 

37 ;  3^05 

3^  *?-95 
39  30 1» 
,0  •  ;o  06 
,1     30.1S 


70.50 
6900 
70.50 
75.00 
69.00 
6S.00 
70.00 
73.00 
67.00 
64.50 
66.50 
68.00 
71.00 

76.  CO 
fl.OO 

6350 

70.00 

67.50 

^s.5o 

6750 
7000 
69  00 
7000 
65.00 

68  00 
63  >o 
63.50 
71.00 
76.00 
73.50 


I  6S50 

6^v&.i 
I  66,f;fj 

fij,oo 

75^n'-> 

66  ,m 
'iJ.fJrJ 

6^.ni 

03  5u 

70  fJCJ 
74  JB 
7IJ-O 

I 


30.30 

30"5 
J<?9S 


76.50 
70  50 


ti> 


fiO 


8: 


7Uio 
74'^o  I 

:9-53 1 
05.50' 
0950 
63-50 


39^5  I  6S.50 

J9  9a  I  77SO  ; 
3Q.Si     ?y,(m ' 


^*i3 
J955 


50 

73  .no 

174-S^I 

Jg.65  I  -.1^  <H  , 

J94P4  !  jo.ao 
39-71  I  7J'.<fO  I 
a^.B?      73.00  J 

30,03    7"'S"  I 
JO  ij  I  7n.(h:5  ■ 
ay.yt    A,. 50 
^Ho.co    <.7.no 

l^ttAO  '  50.00 


i*SO  ,30^ 
1-00  [,iP.a4 

7i  Srt  3t^'"5, 
74.pn39.Ss 

60110  l3'r«' 

6o,on  3i0.i5 
69*1-1  ^J^iMi 

63.50  i3yj.i3l 

fi7.50i.iP.i:»3| 
ftj.fip  :J99J| 
67.50  'jij  ivt'i 
7ft(pn,3yHS|| 

eo.5-j  jy74 
73.50  31 J  A 
7Mto  j  39-^3 

71.50  'K^cji 

67  jn  .  J9  1*4 
73,00  39  S4 
66  *M  jy  (^ 
69H.CB  1^69 
67.^3  'a9,J>7 

64  (JO  1 30.03 

614  «i  j  J9  86 

65  cKi  ,yj  T*> 
77,<it,  j.;.;7 
77J30  jo.oS 
76.00  Ijo.iS 


73,SO 
66.tA> 

73  '"* 
6»;»ucj 

73.110 
73  5^^ 
&S.(« 
6jj<f> 

63.01} 

7600 
755'^ 
5?  SO 
73-00 

7D.rt> 
74.00 

JO-OO 

7H.<*i 
675.1 

73  "^^ 
67JD0 

64.on| 

77oci. 

74  u^ 
74J»I 


<^.a*  76hOo63.>o 

13.5069.75  o.(.i 

rti.ijti  7n.sfj65  CO 

5  5'^  67.75  0.17 

RS.it.  75,1106^50 

^'5'7'  750  19 

'**-5<'  75Sf'6j.'0 

13. 50  oSj^  0.16 

14.0005.50 

II  5066.75 

7i.(ti  74.5  '66  50 

S.oo  70  50 

h^  LCF  7^  qv  6 J  5'^ 

iS.(X)  70. so 

6pAj[i  67.1*1  5ii  J  0 

7  (X)  0^.50, 

(j2{Wi    tv^.^utM   50 

s  (\)  65.50 

6i.Vj   b"*.!  ri  63.[;<> 

6  00  65  1.0  0  05 

67,<jo  7!  (SI  6j  5  ' 

S.50  (J6.75 

74  «i  79Lti  tS.^o 

7_t,5£^     S<].*0  tHKOO 

•^^•50  73-75 

30.  ,0  70  fO  o.o«» 

57joti  oi.gn  51.^0 

lO.tK!  56.50  0.51 

rt.fio  75/«r>3  S'^ 
67  5J  7J,i*i57^>^' 
6!*,5^t  71.5056.50 

13.50(^.75 

15(064.500  2i 

15.'  0  6;.f fi 

rk>so  75ff^57.-x, 

IN.(  0  ^v>  (  0  0,41 

73  5U  7fijtJo  63.' c 

l\.'tr  (s,  500.73 

7t.ufj  7*I**iifij  ;  1 

'^5^7'-5 

66,firi  7'Ht«  6j.v» 

i4C.r(M)5o 

64.  ^ij  7i.f>.>  ^i.;o 

.6.50  64  750  87 

i6  5^' 6^.7; 

66,5^   74.frh  ;S.,() 

i(i.<x)  (yC).(X> 

65.<j[>  y-ttxftn  10 

9'^  ".v.^" 

6JJ.H  6.1  -J    ;S  .K) 

5  ^o(y).yti  1.77 

63.<«    Tiv<h5S*K) 

74.50   SM»  6i|,ix> 

I3.f  0  64.00  0  50 

11.0074  50001 

73.00  1 5-0,50  f^-^o 

12.0)74.50073 

'0.50  74-75 ]o  89 

73.00  ^Sooo  6p  50 

Monthly  range  ..-.- 39.00 

Monthly  mean 67.53 

Rainfall -       -  7*^ 


6o 


RKPOKT    OF    THE 


METEOROLOGICAL  RECORD  FOR  AUGUST,  1889. 


Hygrometer 


£         - 


30.19 ;  ^iM) 
!  ^  '-IS 

30.02 


'  74.50 
7450 


I  io.io 

13016 

130^ 

I  30.10 

29.SS 
30.04 

;  30.08 
30.00 


68.50 
6450 
65.00 

63  5" 
675^ 
70.0c 
6450 
61.00 
66.50 
6350 


J9  76  I  58.50 


29.S3 
-«993 
30.rS 

^94  I 
'9  95 

30.rx>  \ 


61.50 
61.50 
64.50 
6^>  00 
67  00 
^«;  50 
40(1 
7  OtJ 

6»5" 


30.2 1  i  7 1 .( o 
30.39  I  62,50 
.^o  37  I  58.50 
30  27  50  00 
30  1 9  I  (>o  00 
30.13  i  02.00 
30.13  71.00 


72.00 
72.00 
72.00 
6^.50 
66.50 
62.50 

62.(» 

60.CO 

67  OfJ 

65.00 
61.50 
60.00 
62  00 
62.00 

5400 
5900 
61.50 
61.00 

63.00 

65.00 

1 65  50 

71.00 

64.00 
64.00 
60.00 
;6  50 
57-5" 
58.50 
61  00 
66  CO 


24  hours  ending  8  A.  &f. 


30.14 

30.04 

30  01 

'  30  a< 

I  30.04 

'  30. 1 1 

3  ).o7 

30  15 

30.03 

I  29.85 

29.89 

I  30^5 

I  30.10 

I  29.87 

;  2977 
29.S; 
2994 

,  30.04 
30.02 
2993 

30-03 

1 30.11 

'  30.22 

1  i^-i^ 

1 30.36 

30.29 

30 19 

30.1 1 

30. » 7 


72.50  70.0 
1 7S.00 1 70.0  ■ 

!  65.50  ,  64.5- 
6450    63.5 
71.50 :  67.5 
6850   65.5. 

I  74  50    70.0 
75  00  I  73.5 
fLon    64  0 
iSjOo    65  5 
61.00    61.0 
(.2.50    625-. 
1 1  50  '  60  5 
71.50  I  65.0 
72.50  I  65.0. 
73.00  I  67. c  . 
75.50    67.0  . 
73.CK.  ,67.5.. 
72.50    67.5- 
7S.50  '97.*- 
71  .CO    ()9.o 
67.00    64.0 
6S.00    65.0  . 
66.50    60.5 
6400    61. f>. 
63.50    59  5- 
68.00    64  0  ■ 
71.50  I  68.5 
74.50  I  •)9.& 


,t"Hti4 

.ill  l\ 
.'*  M 


T.t  *"'* 
jrMsi 
07  ,(*j 

fl^  if! 

ft  1,1  n 

(1/  'A* 

J . ,  It 

7j.<i^ 
r*ji  1  pT 

»i7,5tJ 


'  73  5^* 
74nrr 
71.50 

63  5rl 

74^w 

6t  rn'i 

65.5'-^ 

!fl9  5rt 
*'*  S" 

I  7tpjfc^ 


6 J  5£> 

ftj ,  (in 


I  si:; 


71.50  li^.jrj 
79,50  rw^n 
,7|  Sat^i  A. 
7f  '*  ^Si' 

7"-i"S3,Vi 

7|,ji0  5^.rr> 
7*  to  ea.oo 

1V7J10  6»aio 

''7  5l.,57.cc' 

l73,c;ni;j.3jrv 
725..  50  m 
7i.;t»';j  5^ 

,75.SojrHc*T 

i7.i^«/'4  5'> 

l7J,5oft5S'^, 

'f)S  nn>io.ct» 

filSti  ^grfxs 
nv(in  j^j.fKi' 

:7i,S-57.ou 


,.,.r,  74,50 

S,5u [70.25  mas 

iJt  Sn,7t  ^S 


J.5 


f  I  51J  <iS  75  t>.^7 
ifn  ;o:rif(  15  o  67 
t9.Fid,6i.fo| 
II  50'6i,7Si 

llj.^O|62^5  t]»>S3 

g.50'60.751 

15  bL*,6^,oo. 

11 .5^69.75 

s  50^711 

17  twJTOwoo 
i7,-t>|^^o;^^,Jt» 

ll 

I 

irt  no  6^,50 

1  j^if  1  m.^l 


IS  «!0  Moul 


Monthly  range    .-.-----•---       30.00 

Monthly  mean       .-. -..  05.37 

Rainfall         ...--. 3.99 


SUPERINTENDENT. 


6l 


METEOROLOGICAL  RECORD  FOR  SEPTEMBER,  1889, 


8  A.  M. 


6  I*.  M. 


34  hours  ending  S  a.  m. 


S 

Hygrometer 

C 

a 

1 

s 

j  Hygrometer            Hygrometer 

>>        >^  1     . 

c 
S 

Dry  Bulb. 
Wet  Bulb. 

!  ° 

Wet  Bulb. 
Barometer. 
Dry  Bulb. 
Wet  Bulb. 

Maximum 
Thermometc 

Minimum 
Thermometc 

Daily  range 

5 
c 
'5 

I 

30.3a 

2 

3"-3" 

\ 

3"-«7 

4 

3"  IS 

^ 

30  '5 

6 

3"J'« 

7 

30- '7 

s 

30. 1 S 

Q 

30.J1 

10 

3" '7 

1 1 

p.  1 1 

12 

30." 

>3 

30-25 

'4 

3027 

«.; 

3033 

1(1 

30.09 

\l 

30  CH 

39..S5 

«9 

^.0 

2<i 

•»9  59 

ii 

29  13 

2i 

29.71 

2.^ 

29  93 

*4 

30.07 

f'? 

30.09 

3ft 

5 

29. oS 
3986 

30.11 

29  I  So.'.s 

30  30.11 


63.00 
62.00 
6^.oo 
07.00 
67.50 
73 -SO 
67.00 
62.00 
62.00 
62.50 
60.50 
63.00 
64  00 
65.00 
6650 
72.00 
72.50 
66.00 

S«o" 
56.00 

62  .CX) 

49-50 
4S.00 

5250 

62.00 

6300 

nI.OO 
47.00 
46  00 
63.00 


5950 
58.5., 
63.110 

^^5o 
65  00 
70.00 
66.50 

6j.iio 
61.50 
61.50 
60.00 
61.00 
61.50 
^»3-5o 
6r>.oo 
<xj.5o 
(J9.50 
<^3-5o 
5050 
51.00 
59.00 

45  .(XI 

4<o,) 
48.50 

5S.50 

5950 
4S.50 
45.00 
42.50 
Cto.oo 


tin  57^**'  I  ;;,on 

._;ij  iif},ixt  J  4  5,1 
.11,1  tso  ixt,i4  rfc-pj 
.•ifi6,nrt<  13430! 
■XI  *Sit.nn'  I  j.noi 

.i.rj  ^S  ^o'   9.5U 
5''=l^''*      7.50 

5th[6rKJ.»!  5.s«i 
^o/ir,iwi    5.50 

.^ipf»iJ50    71^1' 

H^ifc  50  rjo  Jd.50 
-.►47.110  JJ  0(1 
I*}  54.01*  ii^fin 
44  50 (JO  00 
4i.rjin!i4  fjii 
4.t.ijO  i.Sjiu 
SOnOii  I  r.om 

4S.^n  1751* 

.^J  u%  10.50 
405.,  1^50 

4'J.?Cii2J.r» 


l'^3-J5 
^7-75 

1^7  .111- 
2.510 

•^'75 

6i,a5fi.39 
^11.75(1.01 
6,-75  O'S' 

6ggno,rM; 

7JJJ0 

6g  35  ij.nj 

6n  25  fl.71 

^3ito  0(117 

i5tj.5no.17 

4.im 
52.25 
55'S« 
61  25 

S7  ^>  0*0? 

52.75  ^ 
57,5011,1*1 


Monthly  range        .        .        •        . 38.00 

Monthly  mean 61 .03 

Ratniall a.95 


62 


REPORT    OK    THE 


METEOROLOGICAL  RECORD  FOR  OCTOBER,  1889. 


6  p.  M. 


34  hours  ending  8  a.  m. 


Q  ! 


I 


1       2<}.-J2 

^   .v><>.? 

y\  oz 

2i).'Mj 

29.90 
29  7S 

24>92 

3997 

3  » 03 
^o.oo 

.V>'  I  -4 
■29  Q5 


Jw^7 
2g.S7 
30.04 
30  II 


Hygrometer 


Hygrometer  Hygrometer  J 


21 

3').09 

22 

3'  -«♦ 

■«.i 

3  J' 

-J 

.V'-35 

2; 

29.9S 

2<) 

■f/ 

3(>.(j<. 

63.00 
5900 
44.00 

61.50 

4400, 
54.00 

5*  so  ' 

45  5" 
48.CO 

4i-5o 
46.00  , 
42.00 
41.00 
4''»  00 
15  50 

40  (K^ 
46.00 
42  CX)  , 
56  00 
4300' 

3S«-'  t 
32.  ;o 

4' -5^ 
4.V50 

5 '-5'' 

.Vi  <»'' 

4450 
.W-5" 
41-5" 


61  50 
56.i;o 

4 '-5'' 
57  .t<. 

4350 
5«-5'> 
5'-5« 
41.00 
42.00 
46-50 

42  00 

43  "o 
4' 5" 
40.0U 
42  00 
40.00 

42.50 
40.00 
54.00 
41.50 

32  00 

33  •5-' 
30  ti) 
41  on 
|2.oo 

49-5" 
51.00 
4400 

37.*;« 
39-50 


^9  57 

2t).7() 

30.02 
2998 
30  1 1 
'2997 
2961 

29  Sq 
29.S7 
2976 
2992 
29.97 
3'^-o5 
-«9  95 
29.94 

30  12 

M^  05 
29«>4 
30  1 1 
29.90 
.Vi-«3 
30.^7 
30  .\5 
.io-33 
.V>"3 

30  (Ml 
30.(10 
29.6S 

*;-93 
30.09 

30  12 


CQ 


66.00 

63  .IK) 
57-50 
65  00 

5 "  -.50 
55-50 
56.otJ 
5«-SO 
5750 
50.50 
5350 
I  54  SO 
45  0(j 
45.00 
5»  50 
51.00 
51  00 
S'^-So 
5S50 
07.00 

4  I  .(X) 

4A.50 
3950 
42.00 
47 -.50 

54-50 

S2.1X> 
50 

4-«-5o 


I  •::• 


47  (Kl 

4S.50 


8S 


64  00 

600c 

54.50 

5900 

4'^-SO 

53-50 

54-50 

46.50 

,  5'  00 

4700 

48.50 

51  00 

1  43 -oo 

i  *^5o 

4'5.5o 

I  49.50 

47.00 

50-50 

50  50 

I  O2.00 

.  3S50 

'  4«-5o 

3650 

.  39.50 

45  ..K) 
5050 

5o.<>o 

55  ov' 

,  4«-5o 

45  .»X) 

'  45  50 


29.55  66.00 
29^^  5350 

,3000  5VO0 
130.00  59.ot) 
I30.0S:  48.5r 
2993  5600 
!«;oo'  5350 
299)  46.50 

29.56  51.00 
29.Sa  4950 
2990'  52.50 
^-98,  52  50 


30.0^ 


4S.o.> 


43-50 
48.  o 
4750 
4900 
52  »> 
53-00 


2990 
29.95 
30.12 
30.00 
29.0  > 
30  10 

ig.i)a]  59  00 
30.14J  42.00 
30  i4  43-50 
30  35!  3>-5o 
30  27  41.00 
30.(X)|  45  .(X) 

30  (K)'  52  00 
29.S7;   51.50 

'»9.7-2'  55-50 
29.99'  4»  50 
30.10  44.50 
30.10  46.00 


n 


03.50 
49-50 
50.00 
54.00 
46.00 
55-00 
52.50 
4^1.00 
4S00 

46. CO 

50  (» 

50.0 

43.oi> 

4350 

46.50 

4550 

47-50 

46  00 

51.00 

57 -oo 

40.50 

4'  50 

3'>.SO 

M)  50 

44-50 

50.50 

5'  50 

4350 

40.(0 

42.00 

43  50 


•a 


66.50  52.50 
63.50i39.oo' 
57-5044-00 
64.00,38.00 

53.oo'44.5o 
56.ooi52.50 
155.50138  00! 
5'  5038.50 
57.5046.50; 
50.50!  34-50 
54  00139.00. 
54.5042.00 

45  00  40.00} 
I46.00  41.00 
54-0037.00, 
SI. 00133.501 
51.00  4000; 
56.50I35.00 
.5^.50:45.00; 
,^»  50:43-50 

46  00' 3 1. 00 
46.50  32.00 
39  50  29-50 

43  5o3»-oo 
47.5041.0c, 
54  50  44-00 
54  5o'49-.5o 
57  50  44-00 

44  50  3^-50' 
47.50  42.00 
52.004000 


14  00  59. 
24-50  5'- 
>3  SO  50- 
a6rfio  51. 

85048. 

3-SO  54- 
17.5040 
'3.0045. 
11.0052. 
16.0042. 
i5.'o'46 
12.50  48, 

5.00  42. 

"S-oo  43- 
'7-0045 
17.5042, 
1 1.00' 45. 
21.5045 

>3  50  5« 
2.^.0055 
i>.co3S 

•45039 
io.tw34, 
12.5037 

^'-50  44 
10.50  49, 

5-0052 
13.50  50. 

6  00  41 

550 

12.00 


50, 
25 

75 
,00 

■75 1 

25  o  57 
750.03 


.^: 


so; 
50; 
25 » 23 

,5o'o  00 

,50  0.23 

50 

25 

50 

75 

75 

Ol' 

50 
25 

•SO 
.25 

25 

25 

OOI.3.A 
75  o.ao 
50  0.13 

75 

.00  0.17 


Monthly  range    -        • jy^oo 

Monthly  mean       .       - •        .       .  ^'^ 

Rainfall 3^ 


SUPERINTENDENT. 


63 
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PER  Board, ^ 
I,  1891.  ) 


To  the  Honorable  Mayor  and  City  Council  of  the   City  of 
Lynn  : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  nineteenth  annual  report ;  also  the  reports  of  the  Superinten- 
dent and  Registrar,  which  give  in  detail  the  practical  working  of 
the  department,  and  which  contain  much  information  and  many 
tables  of  general  interest. 

THE    NEW    PONDS. 

As  was  to  have  been  expected,  both  Glen  Lewis  and  Walden 
Ponds,  having  been  filled  for  the  first  time,  developed  a  consider- 
able growth  of  algae  during  the  hot  months  of  last  summer,  and 
singular  to  say.  Glen  Lewis  Pond,  which  has  the  deepest  water 
and  has  a  large  number  of  springs  and  abrupt  shores,  was  much 
the  worse  of  the  two.  Fortunately  it  was  not  found  necessary  to 
take  any  of  the  waters  of  these  ponds  for  domestic  use  during  the 
past  year,  and  it  is  to  be  hoped  that  they  shall  have  purged  them- 
selves free  from  all  impurities  before  they  are  drawn  upon  for  use. 

Considerable  work  was  done  during  the  year  in  finishing  up  the 
dams  and  cleaning  the  shores,  and  more  yet  remains  to  be  done. 
As  soon  as  practicable  the  waters  of  Walden  Pond  should  be 
drawn  down  sufficiently  low  to  allow  of  all  the  stumps  and  loam 
to  be  taken  out  of  the  shallow  bend  where  Penny  Brook  empties 
into  the  pond,  thus  deepening  the  pond  and  cleaning  up  the  shore, 
and  removing  the  only  unsightly  disfigurement  of  this  beautiful 
sheet  of  water.  The  road  also  should  be  raised  in  one  or  two 
places. 
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CONNECTING  THE  PONDS. 


The  supply  main  from  Walden  Pond,  as  at  present  arranged, 
empties  into  the  canal.  The  only  way,  therefore,  in  which  the 
waters  of  these  ponds  can  be  utilized  is  by  running  the  water  into 
the  canal  and  through  the  main  under  Birch  Pond  to  the  pumping 
well  at  the  pumping  station.  If,  however,  the  pipe  was  continued 
through  the  tunnel  and  connected  with  the  pipe  in  the  upper  gate 
house  at  Birch  Pond,  then  the  storm  waters  of  the  new  ponds 
could  be  utilized  to  fill  the  lower  ponds.  The  immediate  neces- 
sity for  doing  this  now  is  not  very  pressing,  but  the  system  will 
not  be  complete  until  this  is  done. 

CONSTRUCTION. 

The  work  of  construction  the  last  year,  has  been  largely  con- 
fined to  erecting  the  new  Loretz  pumping  engine,  laying  the  new 
force  main  up  over  the  hill  to  the  reservoir,  and  laying  and  ex- 
tending the  mains  in  such  streets  as  was  ordered  by  the  City 
Council. 

THE    NEW    FORCE    MAIN. 

Putting  in  a  larger  pumping  engine,  necessitated  the  laying  of 
a  larger  force  main  to  the  reservoir.  This  was  a  work  of  no  little 
difficulty  or  danger,  especially  when  the  trench  had  for  i  ,337  feet 
to  be  blasted  out  of  solid  ledge,  and  that  within  a  few  feet  of  the 
old  cement-lined  force  main,  any  injury  to  which  would  have 
resulted  in  temporarily  cutting  off'  the  city's  water  supply. 
Happily  it  was  successfully  accomplished,  and  that  without  the 
slightest  accident  happening  to  any  one  employed  in  the  work. 

THE    NEW   PUMPING    ENGINE. 

The  new  pumping  engine  is  what  is  known  as  a  ten  million 
gallon  Loretz  high  duty  engine,  is  of  the  duplex,  vertical,  com- 
pound beam  rotative  type,  and  arranged  and  proportioned  to 
work  the  steam  expansively  twenty -four  times  its  original  volume 
from  an  initial  pressure  of  eighty  to  ninety  pounds. 

There  are  four  steam  cylinders,  each  fitted  with  an  independent 
variable  expansion  gear,  and  arranged  in  tandem  pairs,  of  eight^n 
and  thirty  six  inches  diameter  by  sixty-six  inches  stroke. 
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The  pumps  are  somewhat  novel  and  of  unusual  construction, 
being  four  in  number,  twenty-four  inches  in  diameter  by  thirty- 
three  inches  stroke,  and  arranged  and  constructed  to  avoid  the 
reversal  of  the  moving  column  of  water  between  intake  and  dis- 
charge, dispensing  with  the  reciprocating  action  of  ordinary 
pumps,  which  produce  such  strains  and  jars  due  to  reaction. 

In  this  engine  are  combined  the  principle  of  a  moderate  and 
continuous  pump  speed,  with  quick  strokes  of  steam  pistons  and 
high  steam  pressure  with  fixed  high  degree  of  compound  expan- 
sion ;  the  latter  being  now  considered  the  most  successful  manner 
in  working  steam. 

The  pumps  work  without  noise  or  jar,  and  show  a  perfect  and 
uniform  delivery  on  the  thirty-inch  discharge  main.  The  entire 
engine  is  similar  but  larger  than  the  Croton  Bay  engine  at  Sing 
Sing,  New  York,  which  has  achieved  such  a  record  for  duty  and 
smoothness  in  action,  and  which  the  Water  Board  had  so  critic- 
ally examined  before  the  present  engine  was  contracted  for. 

There  is  every  reason  to  believe  that  the  results  of  this  engine 
will  exceed  those  of  the  Croton  Bay,  as  many  additions  and  im- 
provements have  been  added. 

The  contractor, Mr.  A.  J.  L.  Loretz,  has  been  somewhat  delayed 
with  the  starting  of  his  engine,  due  to  various  alterations  and  ad- 
ditions in  the  building  and  foundations  which  were  found  to  be 
necessary ;  also  in  laying  a  new  thirty-inch  force  main  from  his 
engine  to  the  reservoir,  considerable  more  rock  excavations  had 
to  be  made  than  was  anticipated. 

The  steam  for  the  new  Loretz  engine  is  supplied  by  the  old 
boilers  that  have  supplied  the  Leavitt  engine  for  the  last  seventeen 
years. 

It  would  be  desirable  to  have  new  boilers  for  this  engine,  as 
the  pressure  of  steam  now  generated  is  not  sufficiently  high  to 
operate  the  new  engine  in  its  most  economical  manner,  it  not 
being  considered  safe  to  increase  the  pressure  on  these  boilers 
which  have  been  in  constant  use  for  so  many  years. 

Great  credit  is  due  Mr.  Messinger,  the  engineer  in  charge  of 
the  pumping  station,  for  the  manner  in  which  he  has  superin- 
tended all  the  work  connected  with  the  erection  of  the  new  engine, 
from  the  very  beginning  of  the  foundation  to  the  last  finishing 
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touches  of  his  new  charge,  besides  attending  to  his  regular  duties 
in  keeping  the  Leavitt  engine  up  to  the  highest  standard. 

RE-CONSTRUCTION. 

The  board  feeling  the  very  urgent  necessity  for  replacing  the 
defective  mains  by  new  and  larger  ones,  commenced  this  work 
early  in  the  season.  The  sixteen-inch  main  was  extended  from 
the  corner  of  Summer  and  Market,  through  Andrew,  up  Central 
avenue  to  Union,  and  up  Union  to  the  junction  of  Silsbee  street. 
A  twelve-inch  main  was  laid  through  Exchange  to  Broad,  and 
down  Beach  to  Amity,  and  the  ten-inch  was  extended  on  Broad 
from  the  foot  of  Union  to  the  end  of  Exchange  street.  A  six-inch 
main  was  laid  through  Walden  street. 

Realizing  the  very  dangerous  condition  of  the  old  cement 
pipes,  this  work  should  be  prosecuted  with  the  utmost  vigor  until 
all  of  them  shall  have  been  replaced  with  iron  pipes. 

NEW   SUPPLY   MAIN. 

Our  whole  city,  except  the  Highland  district,  is  dependent  for 
its  supply  of  water  on  the  sixteen-inch  cement  lined  main  which 
runs  along  the  southerly  side  of  the  city.  The  bad  condition  of 
the  cement  pipes  which  we  have  taken  up  this  year,  warns  us 
that  no  dependence  whatever  should  be  placed  in  the  durability 
of  such  mains.  It  is,  therefore,  of  supreme  importance  that  a 
a  new  and  larger  additional  main  should  be  laid  down  the  north- 
erly side  of  the  city,  at  the  earliest  possible  moment. 

FINANCIAL. 

The  finances  of  the  department  are  in  good  condition,  as  the 
following  statement  fully  shows,  and  were  it  not  that  all  these 
important  additions  and  extensions  of  our  works  will  entail  very 
large  expenditures,  the  board  would  feel  justified  in  recommend- 
ing a  reduction  of  rates  at  an  early  day.  They  have  the  subject 
under  consideration,  and  should  it  appear  to  be  justifiable,  looking 
at  the  large  amount  of  construction  and  re-construction  which 
remains  to  be  done,  they  will  so  recommend  to  your  honorable 
body. 
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RECEIPTS   AND    EXPENDITURES. 

Water  debt  Dec.  20,  1890       ....    $1,612,500  00 
Additional  loans  during  the  year  1890  .  185,000  00 

Amount  of  debt  maturing  and  paid  since 
Dec  20,  1889 120,000  00 

$1,677,500  00 
Receipts  from  ¥rater  rates  during  the  year    .       $133*069  01 
Receipts  from  premiums  on  loans  14,020  92 

Total  amount  of  receipts  credited  to  Water 

Maintenance 147.089  93 

Expenditures  charged  to  Water  Maintenance  103,440  91 

Net  receipts  carried  to  Sinking  Funds        ....        $43,649  02 
Appropriated  by    City   Council    for  Water 
Loan  Sinking  Funds,  1890 20,000  00 

Total  of  appropriations  and  net  receipts 
added  to  Sinking  Funds  during  1890  $63,649  02 

CONDITION   OP  SINKING   FUND. 

Amount  of  Sinking  Funds,  Dec.  20,   1889, 

as  per  report  of  commissioners $309*013  75 

Amount    paid    to     commissioners    by    city 

treasurer  during  year  1890^  viz : 
Net  income  of  water  rates  of  1889  $46)843  83 

Appropriation  by  City  Council,  1890    .  20,000  00 

66,843  83 

Income  from  investments 11,61671 

$387*474  29 
Deduct  amount  of  debt  paid 120,000  00 

Net  amount  in  hands  of  commissioners    ....       $267,474  29 
Add  amount  of  net  rates  for  1890  not  yet 
paid  to  commissioners 43*649  02 

Total  Water  Loan  Sinking  Fund  in  hands 
of  commissioners  and  in  city  treasury  $311,123  31 
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Water  debt  Dec  20,  1889        ....   $1,612,50000 
Additional  loane  during  year  1890  185,000  00 

$1,797,500  00 

Amount  of  debt  maturing  and  paid  eince 
Dec.  20, 1889 120,000  00 

Leaving  net  debt  now  as $1,677,50000 

STATEMENT   OP  WATER   DEBT. 

Water  debt  Dec  20,  1890 $1,677,50000 

Deduct  Sinking  Funds 311112331 

Net  water  debt $1,366,37669 

Respectfully  submitted, 

David  Knox, 

President. 


Report  of  the  Water  registrar. 


Office  of  the  Water  Registrar,  ) 
Lynn,  January  i,  1891.  \ 

To  David  Knox,  Esq.,  President  Public    Water  Board: 

Sir,  —  I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1890. 

RECEIPTS. 

Fixture  rates $103,517  46 

Meter  rates 34*9^4  ^7 

Additional  rates 3«i34  03 

Fines  and  summons 139  30 

MI8CBLLANBOU8. 

Masons' permits  and  other  purposes  $1,39333 

Sundry  sales 374  59 

Saugus  (fire  purposes) 334  00 

Rent  of  mill 300  00 

Repairs *So  73 

Interest       ...*....  50  00 

Rent  of  pasture *       40  00 

Turning  on  services 10  00 

Use  of  seal  locks  3  35 

3,344  90 

Total  revenue $133,960  45 

Extra  pipe  and  labor $5*442  50 

Sale  of  wood  (new  basin)          ....  ^t^^A  94 

Deane  pump 3,000  00 

Construction 9>657  44 

Total  receipts  as  per  cash  book $143,617  89 
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COMPARATIVE    STATEMENT   OF   REVENUE. 

Amount  collected  during  the  year $132,960  45 

City  appropriation 20,000  00 

Amount  outstanding  fixture  ratee  $2,109  5^ 

Amount  outstanding  meter  rates  488  43 

Amount  outstanding  meter  rates,  not  due  ^f7^  78 

9,367  71 


$162,328  16 
Deduct  amount  due  Jan.  i,  1890 7*539  89 


Rerenue  for  1890 $154*788  27 

Revenue  for  1889 1411865  53 


Increase 


$12,922  74 


STATEMENT   OF   NET    EARNINGS   FOR    189O. 


ivcYcnuc       • 

BXPBN8B8. 

^»54i7«>  27 

Interest 

$80,183  92 

Maintenance 

22,181  66 

Rebate  to  Saugus 

1.078  45 

103.444  03 

- 

Net  earnings 

$51,344  24 

HXPENDITURKS. 

MAINTSNANCB. 

Pumping  expenses 

$7,636  29 

Salaries  and  office  expenses 

6,211  77 

Repairs  on  services 

2.507  49 

Repairs  on  mains 

2.455  07 

Stable  and  workshop 

1.60465 

Meters 

61669 

Engines  and  boilers 

377  83 

New  supply 

243  62 

Birch  pond 

232  66 

Engine  house 

221  29 

Damages 

74  30 

$22,181  66 

WATBR    REGISTRAR. 
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CONSTRUCTION. 

Loretz  pumping  engine $49,964  74 

Mains,  hydrants  and  gates 

48.450  13 

New  supply 

44.679  35 

New  force  main 

16,909  70 

Services  and  court  mains 

13,176  88 

Meters 

3.484  19 

New  basin 

2,84441 

Breed's  pond 

3.467  68 

Lighting  apparatus 

444  55 

Removing  Deane  engine 

501  37 

Tubular  wells 

52867 

Indicator  gauge 

217  79 

Birch  pond 

63  00 

Less  amount  received  for  pipe,  etc 

$5,443  50 

Less  amount  received  for  Deane  pump 

2,000  00 

Less  amount  received  for  wood 

2,214  94 

9.^57  44 

Net  cost $i74t06s  02 
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STATEMENT 

SHOWING  COST  OF  WORKS  TO  JANUARY  I»  189I. 

Mains,  hydrante  and  gatee $682,644  95 

New  supply  and  land 235,586  58 

Services  and  court  mains 223,774  68 

New  basin  and  land > 75 1855  62 

Reservoir  and  land             I3«»58i  49 

Engines  and  boilers 122,769  11 

Birch  pond  and  land 87,471  84 

Engine  house  and  land 57*33^  39 

Breed's  pond  and  land  55*247  7^ 

Pipe  conduit  and  right  of  way 45*293  9^ 

Force-mains  and  land 41^523  7^ 

Meters 25,049  71 

Highland  service *    12,350  67 

Tubular  wells 9,374  02 

Engineering 8,564  99 

Workshop  and  sUble 1,957  12 

Total  cost $1,916,38263 

Less  amount  received  for  extra  pipe,  etc.  $77,622  63 

Less  amount  received  for  wood  3.412  44 

Less  amount  received  for  Deane  pump    .        .\  2,000  00 

83,035  07 


Net  cost $1.83334756 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kinds  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

Wallace  O.  Mudge, 

Water  Registrar, 


WATEK    REGISTKAK. 


SERVICES. 

Whole  number  of  services           .                 .                 .         ...  9490 

Put  in  during  the  year 658 

Discontinued 100 

Not  in  use 170 

Turned  on  (new  services) 545 

Turned  on  (re-occupied) 95 

Turned  on  (change  of  ownership) 23 

Turned  on  (rates  and  fine  paid) 9 

Shut  off  (for  vacancy) 118 

Shut  off  (for  non-payment) 10 

Services  put  in  at  Saugus  1890 44 

Whole  number  at  Saugus 292 


The  ratio  of  yearly  increase  in  the  number  of  services  from  1876  is  as 
follows : 


1876 

6-54  per  cent.   1884 

8.62  per  cent 

1877 

7.60  •*   * 

1885 

.   6.36  ••   " 

1878 

6.14  -   * 

1886   . 

.   6.58  -   " 

1879     • 

6.04  **  ' 

1887 

.   .   S.84  **   *• 

1880 

8.75  **   • 

1888 

.   .   6.67  *'   " 

1881 

10.25  '*   * 

1889 

.   6.67  -   " 

1882 

9.92  •»   • 

'    1890   . 

.   .   7.40  "   - 

1883 

.  10.80  •*   ' 
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STATEMENT 

SHOWING    THB    NUMBBR    OF    BUILDINGS    TO    WHICH   WATBR   IS   SUPPLIBO, 
ALSO  THB   NUMBBR   OF   FAMILIBS,    VARIOUS    FIXTURBS,    BTC, 
CONTAINBD  IN  THB  SAMB,  TOGBTHBR  WITH  THB  NUM- 
BBR OF   PIRB  HYDRANTS,   DBC  31,  189a 

LYNN.  SAUGUS.         TOTAL. 

Dwellings 8,026  265          8,291 

Stores 748  18            766 

Factories 177  177 

Offices 238  lo             248 

Restaurants  and  saloons 59  59 

School-houses 37  2              39 

Churches 25  25 

Bakeries 30  30 

Laundries 15  15 

Engine-houses 5  3                8 

Families 12,126  322        12,448 

Boarding-houses 240  240 

Faucets 20,659  538        20,997 

Water-closets 5*639  76          5,715 

Bath  tubs 2.079  59          2,138 

Hand  hose 2,298  104          2,392 

Urinals 228  i             229 

Heaters 352  7            359 

Stationary  engines 133  2             135 

Motors 15  15 

Greenhouses 26  4              30 

Drinking  fountains 24  24 

Standpipes,  fire 15  15 

Standpipes  for  water  carts 36  36 

Sewer  connections  16  16 

Automatic  sprinklers 35  i               36 

Hydrants 659  84             743 
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STATEMENT 


SHOWING  THE  YEARLY   RBVBNUB  OF  THE   DEPARTMENT  SINCE  THE   FIRST 
INTRODUCTION   OF  WATER  INTO  THE  CITY  IN   187I. 


From  October 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 


I,  1871,  to  January  i,  1872 
I,  1872,  to  January  i,  1873 
If  1873,  to  January  i,  1874 
1,  1874,  to  January  i,  1875 
i»  1875,  to  January  i,  1876 
I,  1876,  to  January  i,  1877 
I,  1877,  to  January  i,  1878 
I,  1878,  to  January  i,  1879 
I,  1879,  to  January  i,  1880 
I,  1880,  to  January  i,  188 1 
I,  1881,  to  January  i,  1882 
I,  1882,  to  January  i,  1883 
I,  1883,  to  January  i,  1884 
I,  1884,  to  January  i,  1885 
I,  1885,  to  January  i,  1886 
I,  1886,  to  January  i,  1887 
I,  1887,  to  January  i,  1888 
I,  1888,  to  January  i,  1889 
I,  1889,  to  January  i;  1890 
I,  1890,  to  January  i,  1891 


$8,989  00 

27,568  16 

47.992  61 

53.545  61 

52,553  26 

60,867  12 

64,002  50 

67.570  14 

73.949  80 

79.635  12 

80,967  76 

94.419  52 

98,893  54 

114,903  86 

110,089  ^1 

"6.375  70 

123,507  73 

134,480  27 

141.865  53 

154.788  27 

$1,706,964  61 
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Lynn,  January  i,  1891. 
To  David  Knox^  Msq.^  President  Public    Water  Board: 

In  compliance  with  the  city  ordinance,  I  herewith  present  the 
annual  report  of  the  Superintendent  for  the  year  ending  Dec. 
31,  1890. 

WATER   SUPPLY. 

The  present  condition  of  our  water  supply  is  very  satisfactory. 
The  necessary  work  required  for  grading  at  the  foot  of  Walden- 
pond  dam  is  completed.  All  of  the  ponds  are  full  of  water,  except 
Birch,  which  will  be  filled  before  it  is  necessary  to  draw  from  it. 
As  at  present  arranged,  it  is  possible  to  take  the  water  separately 
from  each  of  the  four  sources, — Breed's  and  Birch  ponds  both 
having  a  pipe  leading  directly  into  the  well-chamber  of  the 
pumping  station,  while  Walden  pond  and  Hawkes  brook  are  con- 
nected with  the  canal  so  as  to  be  used  separately  or  conjointly, 
the  water  passing  through  the  canal  and  tunnel,  thence  under 
Birch  pond  in  a  30"  pipe,  connecting  with  the  pipe  leading  to 
the  pumping  station.  Thus  should  the  water  from  either  source 
become  unfit  for  use,  no  damage  would  result  to  the  other  sources. 
No  water  was  wasted  from  Birch  or  Breed's  ponds,  the  surplus 
water  being  allowed  to  run  from  Walden  pond  and  Hawkes 
brook  ;  371,432,241  gallons  of  water  was  taken  from  Birch  pond, 
336,146,305  gallons  from  Breed's  and  259,757,818  gallons  from 
the  canal,  making  a  total  of  967,336,364  gallons,  being  71,369,961 
gallons  in  excess  of  the  water  pumped  for  1889.  This  increased 
consumption  is  partly  due  to  the  extreme  dry  weather  in  the  past 
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summer,  causing  an  unusual  use  of  water  for  sprinking  purposes. 
The  amount  of  water  taken  from  each  source  monthly  can  be 
found  in  Table  III.  An  examination  of  the  analysis  of  water, 
made  by  the  State  Board  of  Health  each  month,  will  show  the 
quality  of  the  water  used. 

CANAL. 

The  sides  and  bottom  of  the  canal  were  thoroughly  cleaned ; 
before  using,  the  canal  and  tunnel  were  freely  flushed  to  render 
the  water  as  pure  as  possible. 

RESERVOIR. 

While  the  water  in  the  reservoir  was  lowered  to  permit  laying 
the  30''  force  main,  a  careful  examination  was  made  of  the  slope 
walls,  which  were  found  in  good  condition ;  no  repairs  were 
needed. 

FORCE    MAIN. 

A  force  main  30"  in  diameter,  1,806  feet  in  length,  was  laid 
from  the  pumping  station  to  the  reservoir ;  although  for  1,337  ^^^^ 
it  was  in  ledge  and  in  close  proximity  to  the  20"  force  main  from 
the  Leavitt  engine,  which  we  depended  upon  for  our  daily  water 
supply,  no  damage  was  done,  and  the  work  was  completed  with- 
out accident  of  any  kind. 

PUMPING    STATION. 

The  Leavitt  engine  is  in  good  working  condition  ;  no  extensive 
repairs  have  been  needed.  The  valve-plate  of  the  pump  appears 
to  be  in  the  same  condition  as  in  the  previous  report.  Should  it 
give  out,  we  now  are  supplied  with  an  engine  of  sufficient  capacity 
to  ensure  us  an  ample  supply  of  water  until  the  new  valve-plate 
could  be  put  in  position.  The  setting  of  the  boilers  is  getting 
bad,  and  should  be  re-set  as  soon  as  possible.  The  boilers  have 
now  been  in  use  18  years,  and  before  the  required  repairs  can  be 
made,  it  will  be  necessary  to  put  in  a  new  battery  of  boilers  of 
greater  capacity,  to  be  prepared  for  the  increased  work  required 
in  running  the  new  engine,  and  to  be  used  while  the  needed  re- 
pairs are  being  made.  On  April  13th  a  coil  heater  was  placed  in 
the  flue  of  the  boiler  to  get  the  benefit  in  heating  the  feed-water 
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of  the  escaping  heat  through  the  flue.     April   22d  commenced 
taking  out  the  Deane  steam  pump  and  the  foundation  of  the  same. 
May  1 2th  commenced  putting  in  the  foundation  for  the  Loretz 
pump,  which  consists  of  brick  and  stone  masonry,  built  upon  a 
bed  of  concrete  3o"  in  thickness,  covering  an  area  28  feet  in 
width  by  34  in  length.     The  brick  and  stone  masonry  was  laid 
by  N.  T.  Davidson  &  Son  in  the  most  careful  and  thorough  man- 
ner.    The  excavation  for  the  foundation  and  laying  the  concrete 
bed  was  attended  with  several  dangerous  conditions,  as  it  was 
necessary  to  excavate  five  feet  below  the  wall  of  the  building  and 
one  foot  below  the  foundation  of  the  Leavitt  engine  and  the  well- 
chamber,  in  gravel  of  a  treacherous  nature  and  filled  with  water. 
In  the  prosecution  of  the  work  the  reservoir  was  filled  to  its  high- 
est capacity,  pumping  stopped  and  a  section  excavated,  the  con- 
crete bed  laid  and  allowed  to  set  for  12  hours,  then  the  water  was 
permitted  to  rise  to  its  normal  height  before  the  engine  resumed 
pumping.     No  signs  of  weakness  in  any  part  of  the  foundation 
have  yet  appeared.     June  12th  commenced  putting  in  the  coffer- 
dam and  inlet  gate-chamber  in  the  well-chamber.    July  23d  work 
was  commenced  in  placing  the  Loretz  engine  in  position.     July 
30th  shipped  the  Deane  pump  to  Kentucky.     Sept.   15th  made 
connections  on  boiler  for  the  new  engine.     Sept.   19th  put   in 
Belknap   combined   motor   and   dynamo,  with   50   incandescent 
lights.     Dec.  17th  started  the  new  engine.      The  engine  is  what 
is   known    as   a     Loretz    high    duty   duplex    compound  beam 
and  fly-wheel  engine,   consisting  of  two  engines   each   of  five 
millions  capacity  in   24  hours.     This  type  has  been  adopted  in 
preference  to  any  single  engine,  for  should  any  portion  of  the 
duplex  get  out  of  order,  the  other  remaining  half  can  be  discon- 
nected and  operated  separately.    The  motive  parts  consists  of  four 
vertical  cylinders,  arranged  in  tandem  pairs  of  18"  and  36"  in 
diameter  and  5^  feet  stroke.     The  two  engines  are   connected 
together  by  large  and  heavy  disc  craijks  set  at  right  angles  to  each 
other  on  a  massive  shaft,  having  a  20-foot  fly-wheel,  the  whole 
weighing  about  20  tons.     The  entire  weight  of  engine  is  about 
250  tons,  is  nearly  50  feet  in  height  from  base  of  central  columns 
to  top  of  beams,  and  occupies  a  floor  space  about  24  by  36  feet. 
There  are  two  galleries,  the  first  being  the   operating  gallery 
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where  engine  is  started.  There  are  four  patent  Loretz  lift  pumps, 
operated  from  the  two  beams,  each  being  22"  in  diameter  by  33" 
stroke,  and  connected  so  as  to  force  a  continuous  current  through 
a  30"  in  diameter  force-tube,  without  noise,  or  jar.  The  work 
has  been  completed  by  the  contractor,  Arthur  J.  L.  Loretz,  in  a 
highly  satisfactory  manner,  and  is  very  pleasing  in  appearance. 
Dec.  20th  put  in  four  arc  lights  in  building. 

STREET    MAINS. 

During  the  year   the  cement-lined  pipes  on   Exchange,  Spring, 
Wave,  Farrar  and  Walden  streets,  Washington  from  Broad  to 
Amity,  Broad  from  Union  to  Exchange,  Union  from  Broad  to 
Exchange,  were  taken  up  and  replaced  with  cast-iron  and  larger 
ones;  the  16"  main  was  extended  from  Market,  through  Andrew 
street.  Central  avenue,  Central  square  and  Union  street  to  Silsbee 
street ;  120  services  were  changed  from  the  old  pipe  to  the  new  ; 
33,400  feet  of  cast-iron  pipe,  from  4"  to   16"  in  diameter,  has 
been  laid  in  55  streets ;  of  this  amount,  8,589  feet  was  laid  to  re- 
place the  cement  pipe  formerly  used;  1,705  feet  of  smaller  size 
have  been  laid  in  7  courts,  as  mains;  52  gates  have   been  set  in 
connection  with  the  new  mains ;  38  hydrants  have  been  set ;  602 
services  have  been  put  in,  aggregating  27,338  feet  in  length  ;  30 
services  have  been  extended,   of  an  aggregate  length  of   1,537 
feet ;  29  services  have  been  discontinued.  In  trenching  for  mains, 
1 ,640  feet  of  ledge  has  been  excavated ;  3   new  hydrants  set  in 
place  of  old  ones ;  33  hydrants  have  been  repaired ;  4  hydrants 
changed  in  location  ;  23  new  gate-boxes  set  to  replace  old  ones ; 
1 5  gates  repaired  ;  3  gates  taken  out ;  354  corporations  have  been 
dug  up  and  drilled  out ;  210  new  iron  stop-boxes  put  in  place  of  de- 
cayed wooden  ones  ;  103  new  meters  put  in  ;  87  meters  taken  out ; 
52  meters  changed  and  repaired  ;  24  outside  meter-boxes  put  in  ; 
28  stop  and  wastes  put  in  to  replace  old  ones  ;  69  leaks  on  services 
were  repaired;  154  feet  of  10"  drain-pipe  laid  in  Walnut  street, 
at  Birch  brook  pond. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully   submitted, 

John  C.  Haskell, 

Superintendent. 
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SUMMARY    OF    STATISTICS 

« 

Report  of  1890. 

IN    ACCORDANCK   WITH    SUGGESTIONS    ADOPTED    BY    THB    NSW    ENGLAND 
WATKR   WORKS   ASSOCIATION. 


LYNN   WATER  WORKS,  LYNN,  MASS. 


Population  by  census  of  1890 55»727 

Date  of  construction 1870  to  1872 

Owned  by  the  City  of  Lynn. 

Source  of  Supply :  —  Four  artificial  storage  basins,  formed  by  damming 
four  brooks,  and  the  water  of  one  other  brook  in  North  Saugus  taken 
direct. 
Mode  of  Supply :  —  By  gravitation  to  the  pump-well,  and  pumped  thence 
to  distributing  reservoir  at  an  elevation  of  177  feet  above  mean  high 
tide,  by  one  Leavitt  engine,  built  by  L  P.  Morris  &  Co.,  of  Philadel- 
phia, of  5,000,000  gallons  daily  capacity,  and  one  Loretz  engine  of 
10,000,000  gallons  daily  capacity. 
Kind  of  coal  used,  George's  Creek,  Cumberland. 
Cost  of  coal,  $4.75  per  net  ton  delivered  (2,000  lbs.) 
Coal  consumed  for  the  year  in  pounds,  for  all  purposes   .  i  ,236. 165 

Total  pumping  in  gallons 9^- 33^*3^ 

Average  head,  including  friction  in  feet  ....  172*44 

Number  of  gallons  pumped  per  pound  of  coal  782 

Duty  on  total  coal  consumed,  no  deductions    .        .        .        .    1 16,930.878 
Cost  of  pumping  (figured  on  pumping  station  expenses,  viz : 

$7,406.59)  per  million  gallons  into  the  reservoir      .  $7,646 

Per  million  gallons  one  foot  high $0,044 
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REPORT    OF    THE 


FINANCIAL. 

Rbckipts  —  For  water  for  all  purposes $152,092  68 

Summons,  shutting  off  and  letting  on  149  ao 

Rent  and  sundries 7^8  57 

Total  revenue $152,960  45 

Labor  and  material 7*443  5^ 

Sale  of  wood 2,214  94 

Total  receipts $162,6x7  89 

ExPRNDiTURBS — Management  and  repairs      ....     $22.10736 

Interest  on  bonds 81,262  37 

Damages 74  30 

ToUl $103,444  03 

Carried  to  credit  of  construction  .        .         9*657  44 

Carried  to  sinking  fund  .  49t5i6  42 

$162,617  89 


CONSUMPTION. 

Estimated  population  to  date,  Lynn  and  Saugus  -  .  59^400 

Estimated  population  supplied 56.430 

Total  number  of  gallons  consumed  for  the  year                       .  969,692,037 

Total  number  of  gallons  metered             124,620,000 

Average  daily  consumption  in  gallons 2,656,690 

Gallons  per  day  to  each  consumer             47'08 

DISTRIBUTION. 


Kind  of  pipe  used,  wrought-iron,  cement-lined,  and  cast-iron 

Size,  from  4"  to  16"  diameter. 

Extended 

Total  now  in  use 


Number  of  leaks  for  the  year 

Hydrants  added 

Hydrants  now  in  use 

Gates  added 

Gates  taken  out 

Gates  now  in  use 

Range  of  pressure  at  center  of  city  for  day  and  night 


4  m. 
91  m 


3.691  ft 

5.059  ft. 

136 

38 

658 

52 

3 

801 

54  to  65  lbs. 


SITPERINTENDKNT.  27 


Kind  of  pipe  used,  iron  cement-lined,  adamanta  and  galvanized 

iron. 
Size  of  pipe  used  ^"  to  10"  diameter. 

Extended  27,338  ft.  6  in 

Total  now  in  use 72  m.  474  ft.  6  in. 

Number  of  services  added 602 

Number  of  services  discontinued      ...  29 

Number  of  services  now  in  use 9.173 

Meters  added 16 

Meters  now  in  use 340 
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REPORT   OK   THE 


TABLE  II. 


SHOWING     THE     CONSUMPTION     OF    WATRR     FOR     THE     YEAR 
DECEMBER   3I,    189O. 
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Month. 

Gallons. 

75.379.179 
66,598-350 

Gallons. 
2,302,554 

Gallons. 

Gallons. 

Galls. 

GallR. 

January 
'  ?*ebruary    . 

237.801 

40.80 

38.76 

2,378,512 

75.958 

42.15 

40.04 

March    .     . 

73,426,080 

2,368,563 

9.949 

4197 
41.85 

39-87 

April      .     . 
May  .     .     . 

70.848,364 

2,361,612 

6,951 

39.75 

76.055.983 

2,453.419 
2.751.847 

2981428 

43-47 

41.30 

func       .     . 
:[uly  .     .     . 

82,555.433 

48.76 

46.32 

103,200.269 

3.329,041 

577.194 

58.99 
52.98 

56.04 

August  .     . 

92,601,806 
82.181,647 

2,990,058 
2,739.388 
2,683,223 

338.983 

50.34 

September. 

250,670 

48.54 

46.12 

October 

83.179.923 

56,165- 

\IM 

45-17 

November  . 

78.518,259 
89.056,755 

2,532,847 

150,376 

42.64 
48.36 

December  . 

2,872,798 

339.951 

50.90 

Totals  and  Av. 
erages. 

969.692,037 

2,656,690 

47.08 

44.72 

SUPERINTE  NDENT . 
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TABLE  III. 

AMOUNT   OF   WATER    USRD    FROM    EACH    SOURCE   DURING   THE   YEAR    189O. 


1 

1 

n 

J 

i 

ToUl.         t 

Month. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

January  .     . 
February     . 

44.^50,904 

24,281,348 

2.524»643 

71,056,895 

30,378,618 

2.481,115 

33*838,617 

66,598.350 

March     .     . 

39'509»425 

31,666,862 

2*349*793 

73,426,080 

April .     .     . 

46.i95»375 
30,085,850 

16,369,762 

8,025,383 

70,590,520 

May   .     .     . 

10,055,045 

31.736,820 

71.877.715 

June  .     .     . 

49*566.335 

33.374.715 

"*92o,545 

84-861,595 

July    .     .     . 

104,244,140 
26,713,960 

104,244,140 

August  .     . 

64*844.779 

91.558,739 

84!88o!249 
79.731.468 

September  . 

81,429,074 

October  .    . 

50,816,220 

34,064,029 
79.731,468 

November  . 

December   . 

31.415,019 

55,666,520 

87,081,539 

Total    .     .     . 

336,146,305 

371,432,241 

359*757*818 

967*336.364 

3* 


REPORT    OK    THE 


TABLE  IV. 

SHOWING   THE   RAINFALL    AT   THE   PUMPING    STATION    FOR   189O. 
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November. 

1 

1 

0.33 
0.84 
0.04 

ai7 
0.39 

2 

0.12 

0.02 
0.01 
0.07 

3- 

0.01 
0.20 

115 

0.43 
0.40 
0.22 
0.48 

.f... 

1.02 
0.15 

'•'5 

0.15 
0.23 

0.18 
0.23 

0.15 

0.37 

0.41 

055 

115 

0.01 

0.55 

I  22 

0.17 
0.43 

I: 

9- 
10  • 

0.07 
0.12 
0.22 
0.03 

O.ll 

0.72 

045 

0.25 
0.22 

0.14 
0.15 
0.82 

0.06 
0.05 
094 
0.84 
0.12 

0.03 

o.io 
0.01 
0.05 
0.96 
0.54 

0.24 

0.04 
0.63 
0.85 

0.08 

II  . 
12 

0.03 
002 

13- 
14. 
15. 
16 

0.03 

0.06 
0.28 
0.42 
008 

0.47 

020 

0.04 
001 

0.42 

0.31 

1.03 
0.25 

0  26 

17  . 

0.30 
0.12 
064 

0.27 

0.03 

0.50 

1.03 

0  08 

Is 

19. 

20 

0-75 
001 
0.04 

1-75 
004 

0.38 

0.23 
0.02 

0.87 
0.05 
0.12 

1-75 
002 

0.45 

21  . 

0.03 

22 

23- 

24. 

26 

0.09 

0.42 
0.14 

0  21 
0.03 
005 

0.02 
0.02 

I.3I 

0.67 

1.69 

003 
0.08 
0.81 
0.10 

O.II 

0.36 

O.II 

0.64 
0.28 

062 
0.98 
0.1 1 

0.01 

1. 10 
0.03 

029 

1.70 

28'- 

O.OI 

0.45 

0.12 
088 
005 

29. 
30 

3'  . 

0.31 

0.26 

1 

O.II 

0.21 



, 

2.51 

4.69 

7.56 

2.59 

5-99 

3  17 

1.99 

4.62 

5.68 

736 

1.34 

5-39 

Rainfall  for  the  year,  52.89. 
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34  REPORT    OF   THE 

TABLE    VI. 

SHOWING    THE    AMOUNT   AND   SIZE   OP   PIPE   LAID   IN    189O. 


STREETS  WHERE   LAID.                             iCinA                                "^*  ^'  PIPE. 

of 

Street. 

From. 

To.            P'P«-i,6m. 

1 

13  in.  10  in. 

Sin. 

6  in. 

4  in. 

Andrew  .  .  . 

Market    .  .  . 

Central  av  .    .    C.  I.       *6i4 

Arbor  .... 

Harvest  .   .  . 

End  of  street.,      •«     1 

5S> 

Bachellcr*8  ct. 

Cottage   .  .  . 

•<         ««                  ••         '            4t 

SJ 

Bailey  .... 

Lynnneld    .  . 

<<         <•                  «*         t           t< 

I 

Beacon  Hill  av 

Bay  View  av. 

1           •« 

^i  v^ 

Brnad  .... 

Union  .... 

Exchange  .    . 

II                             •1,^43 

Burrillav   .   . 

Ingalls  av  .  . 

End  of  street. 

i    ^ 

563 

Box  pi  ...  . 

Broad  .... 

t*    «<        «< 

187 

Caldwell.  .  . 

Extension  .  . 

<«    ««        «« 

369 

Central  av  .  . 
••       sq  .  . 

Andrew  .   .  . 
Union  .... 

Central  sq  .   . 
"       av  .   . 

::   ?i!     , 

♦54 

Cobum    .  .  . 

Extension  .   . 

End  of  street. 

*•                    1               i                             '        «94 

Eastern  av  .  . 

Pacific.   .   .  . 

•  «      ' 

'•°a 

iS 

Ocean  .... 

•  «                    1 

»9 

Elmwood  av  . 

West  Neptune 

End  of  street. 

.. 

1 

747 

ElUmere  pi  . 

Extension  .   . 

«t    ••        <t      1      It 

374 

Exchange  .  . 

Union  .... 

Broad  ....  1      ••         •yaa, 

*t^ 

Farrar  .  . 

Newhall  .  .  . 

•*       ....*' 

•687 

Gas  House 

rd 

Alley    .... 
Lexington  .   . 

/-N 

Gertrude . 

President    .   . 

•«      1 

4«3 

Grant    .  . 

Extension  .  . 
Carleton  .  .  . 

Rockingham. 

..      1 

160 

H7         40 

Harrison 

Walnut    .   .  . 

Reservoir  road 

•*                                  1 

9J6 

10 

Hou{^hton 

Orchard  .  .  . 

Houghton  ct.  '      ••                            1 

436 

Lexington 

Extension  .  . 

1 

1        40 

Light  St  ct 

Light    .... 

End  of  court.        •♦ 

aya 

Linwood  av 

Grove  .... 

Moulton  .    .   . 

:..$? 

Lynnfield 
Mansfield 

Extension  .   . 

<« 

>9 

Hudson   .  .  . 

0 

375 

Market    . 

Summer  .    .  . 

Andrew  .   .  .  1      "           *i6 

Milton.   . 

Oakwood  av  . 

End  of  street. '      •« 

397 

Morton    . 

Arbor  .... 

"                1 

loa 

Moulton  . 

Winter    .    .   . 

Linwood  av   .        "     .            '            1 

608 

Nahant    . 

Extension  .   . 

•»75 

Norton.  . 

«« 

1      *'                             ' 

16^ 

Orchard  . 

End  of  pipe. 

West  Neptune  1      "                            , 

i»i 

Pacific.  . 

Extension  .  . 

End  of  street.       •« 

518 

Parkav   . 

Walnut    .  .  . 

a83 

Perkins   . 

Harrison .  .  . 

Harrison.    .   .        •• 

n 

President 

Oakwood  av  . 

"     .                                                       558 

•• 

Gertrude.  .  . 

Western  av    .        •♦                                                            636 

Salem  .  . 

.*  Cedar   .... 

Moulton  ...        •' 

J70 

Sigoumey 

[Walnut    .  .  . 

End  of  street.       '•                                                         65S 

s 

Spring.  . 

Exchange  .  . 

Broad  ....        "                     NJ? 

SUIes    .    . 

Perkins   .   .  . 

Reservoir  road       ♦• 

590 

Superior  . 

Michigan  av  . 

Eastern  av  .  .        •♦                                                         45 » 

44 

Union  .    . 

Broad   .... 
Central  av  .   . 

Exchange  .  .        ••                                 ♦89a 

Silsbee.  .  .   .        ••         *SiS                              •SS       •^ 

Walden  '. 

Summer  .  .  *. 

Western  av    .        •' 

*S>^ 

Walnut   . 

Belmont  av    . 

Sigoumey  .  .       "     1                                                 i,977 

as 

Washington  .  lUnion  .... 

Broad  .   .   .   .  ;      " 

i      439 

.  tAmity  .... 

**       ....  1      " 

i      *^2       •^                           ^24 

Warren   .  .  .  jEndof  pipe  . 

Elm '• 

!           1          1 

»95 

Wave  ....  lOcean  .... 

1                     1 

•s«« 

West  Neptune 

1     **    ! 

738 

TotaU 

1          1 

a.o^^i    i.otnl    A.fyrft 

CC7II  iJl'TT 

10,390 

*»y/^ 

-»— -T 

-r»-F#  — 

OSt 

1 

Re-laid. 
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TABLE    VL— Continued. 

SHOWING   THB   AMOUNT  AND   SIZE  OF   PIPE   LAID   IN    1S9O. 


COURTS  WHBRX  LAID 

— 

Kind 

of 
Pipe. 

1 

!     C.   L. 

SIZB  OF  PIPE 

Court. 

From. 

To. 

3  in. 

i»^m. 

Ainsworth  pi.  .  . 
Graves  pi   ...  . 
Holton  ct    .... 

Hone  pi 

Mildred  ...      . 
N.  Franklin  ct .   . 
Thurston  pi  .  .  . 

Bachellerct  .   .   . 

Maple 

No.  Common.  .   . 
Western  av    .   .   . 

Summer 

No.  Franklin.  .  . 
Essex 

End  of  place. 

••    •*  court. 

"    "  place. 

"  "  street. 
Extension  .  . 
End  of  place. 

18a 
a6a 

'^ 

359 
387 

»9 
5' 

Totals    ....--              

1.63s 

70 

Miles.  Feet 

Total  pipe  laid  in  1890 4  1730 

Cement  pipe  taken  up  and  replaced  with  cast  iron 1  5309 

Total  extension 4  31691 

Previously  laid 87  1368 

Laidto  January  1, 1890 91  5P59 

L4dd  in  Sau^s 9  1539 

Private  pipe  in  Swampscott '77^ 

Total  supplied  by  the  works loi  3098 
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REPORT   OF   THE 


TABLE  VII. 

SHOWING    THE   LOCATION    OF   GATES    SET    IN    189O. 


Ainsworth  place  . 

Andrew  .     .     .     . 

Andrew  .     .     .     . 

Arbor      .     .     .     . 

Bacheller's  court  . 

Bailey      .     .     .     . 

Beacon  Hill  ave.  . 

Box  place     .     *    . 

Broad      .     .     .     . 

Broad      .     .     .     . 

Burrill  avenue 

Central  avenue 

Central  square 

Eastern  avenue 

Eastern  avenue 

Elm  wood  avenue  . 

Exchange    .     .     . 
Exchange    .     .     . 

Gas-house  road     . 

Gertrude      .     .     . 


LOCATION. 

6  ft.  6  in.  N.  of  N.  line  Bacheller  court;    ii   ft.  W.  of 

E.  line  of  Ainsworth  place. 
6  ft.  E.   of  W.   line  Central  avenue;    17  ft.  S.   of  N. 

line  of  Andrew  street. 
On  E.  line  Market  street;  17  ft.  8  in.    S.  of  N.  line  of 
I     Andrew  street. 
On  N    line   Harvest  street;   10  ft.    W.   of   E.   line  of 

Arbor  street. 
On  W.  line  Cottage  street;  17  ft.  S  of  N.  line  of  Bachel- 
ler's court.     , 
jOn  W.    line  L>rnnfield   street;   18  ft.  S.  of  N.  line  of 

Bailey  street. 
On  W.  line  Bay  View  avenue;  10  ft.  6  in.  W.  of  E.  line 

of  Beacon  Hill  avenue. 
;On  S.  line  Broad  street ;  20  ft.  Sin.  E.  of  W.  line  of  Box 

place. 
II  ft.  6  in.  W.  of  W.  line  No.  168  Broad  street;   16  ft. 

6  in.  N   of  S.  line  of  Broad  street. 
;6  in.  W.  of  W.  line  Washington  street;  21  ft.  N.  of  S. 
'     line  of  Broad  street. 
iOn  S.   line  Ingalls  avenue;    16  ft.  W.   of  E.   side   of 

Burrill  avenue. 
iOn  N.   line  Munroe  street;    14  ft.   W.   of  E.   line  of 
I     Central  avenue. 
On  E.   line  Central  avenue;  59  ft.   S.   of  N.   line   of 

Union  street. 
On   S.    line   Pacific    street;    22    ft.    W.   of  E.  line  of 

Eastern  avenue. 
On  N.  line  New  Ocean  street;   17  ft.  W.  of  E.  line  of 

Eastern  avenue 
,On  S.  line  Neptune  street;    17   ft.   W.   of  E.    line   of 

Elmwood  avenue. 
On  N.  line  Broad  street. 
On  line  S.   side  Earl's  block;  49  ft.  S  of  S.  side  of 

E.  R.  R. 
8  ft.  E.  of  W.  side  Court;  5  ft.  6  in.  N.  of  S.  line  of 

Alley  street. 
On  N.  line  Lexington  street;  18  ft.  W.  of  E.  line  of 

Gertrude  street. 


SUPERINTENDENT. 


37 


TABLE    VII.  — Continued. 


SHOWING   THE   LOCATION   OF   GATES    SET   IN    189O. 


STRXST. 

LOCATION. 

Grant      .... 

On  N.  line  Grant  street ;  15  W.  of  E.  line  of  Carleton 

street. 

Grant      .... 

On  N.  line  Grant  street;  23  ft.  W.  of  E.  line  of  Rock- 

ingham street. 
On  S.  line  Maple  street ;  10  ft.  W.  of  E.  line  of  Graves 

Graves  place   .     . 

place. 

Harrison      .     .     . 

On  N.    line  Walnut  street;    17  ft.  E.  of  W.    line  of 

Harrison  street. 

Holton  court    .     . 

On  N.  line  North  Common  street ;  9  ft.  6  in.  W.  of  E. 

line  of  Holton  court. 

Houghton    .     .     . 

On  W.   line  Orchard   street;    17  ft.   S.  of  N.  line  of 

Houghton  street. 

Hone  place       .     . 

9  ft.  N.  of  N.  line  Western  avenue;  12  ft.  E.  of  W.  line 

of  Hone  place. 

Ltght-st.  court 

On  E.  line  of  Light  street;  6  ft.  6  in.  S.  of  N.  line  of 

Light-Ktreet  court. 

Lin  wood  avenue 

On  W.  line  Grove  street;   14  ft.   N.  of  S.   line  of  Lin- 

wood  avenue. 

Ljnnfield     .     .     . 

13  ft.  W.  of  E.  line  L>nnfield  street;   10  ft.  N.  of  hy- 

drant at  upper  end  of  Sluice  pond. 

Milton     .... 

On  S.  line  Oakwood  avenue;  23  ft.  W.  of  E.  line  of 

Milton  street. 

Mildred  .... 

On   S.    line   Summer  street;   17  ft.  W.    of  E.    line  of 

Mildred  street. 

Moulton       .     .     . 

On  N.  line  Winter  street;  16  ft.  6  in.  E.  of  W.  line  of 

Moulton  street 

Orchard  .... 

9  ft.  N.  of  N.  line  West  Neptune  street;  16  ft.  W.  of  E. 

line  of  Orchard  street. 

Oxford    .... 

On  N.  line  Central   avenue;    17   ft.  W.  of  E.  line  of 

Oxford  street. 

Oxford    .... 

7  ft.  S.  of  S.  line  Central  avenue ;  16  ft.  W.  of  E.  line 

Oxford  street. 

Pacific     .... 

12  ft.  E.  of  hjdrant;    17  ft.  S.  of  N.  line  of  Pacific 

street. 

Park  avenue     .     . 

On  N.  line  Walnut  street;    17  ft.  E.  of  W.  line  of  Park 

avenue. 

Perkins  .... 

On  W.  line  Harrison  street;    17   ft.   S.  of  N.  line  of 

Perkins  street. 

3« 
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TABLE    VII.  — Continued. 


SHOWING   THE   LOCATION  OF  GATES   SET  IN    189O. 


Perkins  .  . 
President  . 
Salem  .  . 
Sigourney  . 
Spring  .  . 
Thurston  place 
Union  .  . 
Walnut  .  . 
Warren  .  . 
Washington 
Washington 
Wave       .     . 


On  W.  line  Harrison  street;  17  ft.  S.  of  N.  line  of 
Perkins  street. 

On  N.  line  Oakwood  avenue;  15  ft.  W.  of  E.  line  of 
President  street. 

On  W.  line  Cedar  street;  16  ft.  S.  of  N.  line  of  Salem 
street. 

On  W.  line  Walnut  street;  17  ft.  S.  ofN.  line  of  Sigour- 
ney  street. 

On  S.  line  Exchange  street;  23  ft.  8  in.  E.  of  W.  line 
of  Spring  street. 

On  N.  line  Essex  street;  9  ft.  4  in.  W.  of  E.  line  of 
Thurston  place. 

4  ft.  N.  of  N.  line  Fuller's  block;  14  ft.  S.  of  N.  line  of 
Union  street. 

On  W.  line  Park  avenue;  17  ft.  S.  of  N.  line  of  Walnut 
street. 

On  E.  line  of  Elm  street;  14  ft.  S.  of  N.  line  of  Warren 
street. 

On  N.  line  Broad  street;  16  ft.  E.  of  W.  line  of  Wash- 
ington street. 

On  S.  line  Union  street ;  16  ft.  E.  of  W.  line  of  Wash- 
ington street. 

On  S.  line  Ocean  street;  18  ft.  W.  of  E.  line  of  Wave 
street. 


SUPERINTENDENT.  39 

TABLE    VIII. 

SHOWING   THE   LOCATION  OF   HYDRANTS   SET   IN    189O. 
8TRBBT.  LOCATION. 

Arbor 345  feet  from  Harvest  street 

Bailey 354  feet  from  Lynnfield  street 

Box  place 372  feet  from  Broad  street 

Caldwell   .  .   381  feet  from  Norton  street 

Centre opposite  office  T.-H.  E.  Co.  (private) 

Eastern  avenue 9  feet  from  New  Ocean  street 

Eastern  avenue 468  feet  from  New  Ocean  street 

Eastern  avenue 359  feet  from  Pacific  street 

Eastern  avenue 10  feet  from  Woodland  avenue 

Elmwood  avenue      ....         416  feet  from  West  Neptune  street 

Elsmere  place 654  feet  from  Lewis  street 

Eederal at  engine-house 

Federal 473  feet  from  Marion  street 

Gertrude 15  feet  from  President  street 

Grant 251  feet  from  Carleton  street 

Green 314  feet  from  Howard  street 

Harrison 10  feet  from  Perkins  street 

Ingalls  avenue  ....        corner  Ingalls  and  Burrill  avenues 

Linwood  avenue 612  feet  from  Grove  street 

Ljnnfield opposite  No.  285 

Lynnfield 150  feet  from  No.  252 

Mansfield 358  feet  from  Hudson  street 

Market  square  ....         Market  square,  corner  Western  avenue 

Milton 347  feet  from  Oak  wood  avenue 

Norton 250  feet  from  Light  street 

Pacific 94  feet  from  No.  84 

Perkins 137  feet  from  Harrison  street 

President 14  feet  from  Western  avenue 

President 478  feet  from  Oakwood  avenue 

Sigoumey 592  feet  from  Walnut  street 

Superior 10  feet  from  Eastern  avenue 

Suffolk opposite  Suffolk  court 

Walnut  550  feet  from  Belmont  street 

Walnut 227  feet  from  Harrison  street 

Walnut  1,174  feet  from  Belmont  street 

Walnut 4  feet  from  corner  Sigourney  street 

Wave 387  feet  from  Ocean  street 

West  Neptune 6  feet  from  Elmwood  avenue 
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TABLE   X. 

SHOWING   THE  LEAKS   IN   PIF;ES   AND   HYDRANTS,    189O. 


SIZE,  OP 

MAINS. 

^  hy- 

drants. 

- 

16  in. 

lain. 

10  in. 

8  in. 

6  in. 

4  in. 

Januarj  . 

3 

8 

February 

4 

2 

March     . 

' 

I 

I 

April 

3 

2 

May 

3 

5 

I 

fune 

My 

6 

;      I 

8 

12 

I 

August    . 

1      I 

6 

September 

I 

I 

October 

I 

I 

3 

H 

I 

November 

1 

3 

5 

10 

December 

I 

9 

3 

2 

18 

ToUls 

I 

I 

- 

51 

62 

37 
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REPORT    OP   THE 


TABLE    Xr. 


SHOWING   THE    KIND,    SIZE   AND   NUMBER   OP    METERS    IN   USE    IN    189O. 


KIND. 

4 

3 

2 

iH 

1 

% 

% 

H 

ToUl. 

Worthington    . 

I 

13 

6 

60 

43 

3' 

154 

Ball  &  Fitts 

30 

44 

32 

86 

Union 

6 

2 

4 

6 

10 

9 

1    37 

Thomson 

I 

II 

7 

4 

1     23 

Crown 

1 

3 

2 

8 

I 

14 

Duplex 

6 

3 

I 

9 

Niagara    . 

4 

Weir 

2 

I 

Gem 

I 

I 

Parker  Wells 

Empire 

Hersey     . 

Frost 

Motors 

I 

16 

13 

III 

Totals   . 

7 

120 

67 

3 

340 

Total  gallons  metered,  124,620,000. 
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Meteorological  Record  for  January,  1890. 


8  A. 

M. 

I  p 

.    M. 

6  p 

.    M. 

24   HOURS 

RNDINO  8  A.    M. 

1 

u 

i 

u 

1 

ii 

§^ 

i 

1 
e      1 

1 

1 

0 

a 

If 

el 

s 

1   ' 

a 

1 

1 

I 

1 

1 

n 

1 

H 

*a  6 

1 

I 

30.86 

34.0^ 

30.77 

42.00 

30.70 

430° 

50.0° 

34.0° 

16.0° 

42.00®     - 

2 

30.42 

49.0 

3023 

63.0 

30.13 

60.0 

63.0 

38.5 

18.5 

50.75        - 

3 

30.35 

38.5 

30.43 

42.0 

30.46 

350 

42.0 

235 

32.75 

- 

4 

30.60 

235 

30.57 

32-5 

30.43 

32.5 

390 

24.0 

150 

3150 

0.37 

5 

30.30 
29.83 

38.5 

30.01 

43.5 

30.0 

36.5 

465 

34.0 

".5 

40.25 

- 

6 

34-0 

29.72 

40.5 

29.64 

53  5 

56.5 

340 

22.5 

4525 

- 

7 

2901 

2g.8o 

41.0 

29.90 

40.5 

29.92 

340 

41-5 

27-5 

14.0 

3450 

- 

8 

28.5 

29.61 

39-5 

29.48 

385 

39-5 

'3-5 

26.0 

26.50 

♦0.01 

9 

2999 

13.5 

29.77 

21.0 

29.80 

22.5 

22.5 

10.0 

12.5 

l6.2| 

♦0.06 

lO 

29?3 

135 

29.94 

12.0 

30.04 

100 

135 

75 

6.0 

10.50 

- 

II 

30.60 

"•5 

30.32 

17-5 

30.21 

360 

37-5 

II.O 

26.5 

24.25 

0.52 

12 

29.09 
29.82 

350 

30.06 

42.5 

30.20 

37.5 

51-5 

350 

16.5 

4325 

^3 

42.5 

2963 

57.0 

29.56 

56.0 

570 

29.0 

28.0 

4300 

- 

'4 

30.43 

30.0 

30.58 

32.0 

30.66 

26.5 

355 

22.5 

13.0 

29.00 
38.50 

- 

15 

30.49 

35.5 

30.23 

370 

29.98 

36.0 

45-5 

315 

14.0 

- 

i6 

29.58 

45-5 

2953 

45-0 

29.69 

36.5 

SI'S 

9-5 

42.0 

3050 

0.12 

'Z 

30.4 

145 

30.5 

38.0 

30.5 

22  0 

30.0 

15.0 

15.0 

22.50 

- 

i8 

30.5 

30.0 

30.43 

30.42 

34.5 

40.0 

22.5 

17.5 

31.25 

- 

«9 

30.44 

24.0 

30.36 

390 

30.29 

38.0 

41-5 

24.0 

17.5 

32.75 

- 

20 

2976 

41-5 

29-54 
29.89 

52.5 

29-.S3 

53-5 

540 

32.5 

21.') 

4325 

0.01 

21 

29.83 

350 

37-5 

2988 

36.5 

38.5 

195 

19.0 

29.00 

- 

22 

29.90 

19-5 

30.11 

20.0 

30.40 

150 

21.0 

10.5 

10.5 

15.75 

- 

23 

30.52 

II.O 

30.42 

22.0 

30.23 

22.5 

27.0 

II.O 

16.0 

19.00 

♦0.05 

24 

29.94 

23.0 

30.02 

230 

30.20 

195 

230 

9.0 

14.0 

16.00 

- 

25 

30.29 

17.0 

30.05 

340 

29.86 

36.5 

390 

20.0 

19.0 

29.50 

- 

26 

29.77 

34-5 

29.70 
29.7I 

450 

29.84 

40.0 

45-5 

32.5 

13.0 

39.00 

0.41 

^l 

29.71 

33-5 

29.0 
18.0 

29.99 

26.5 

330 

"•5 

21.5 

22.25 

•0.05 

28 

30.41 

11.5 

30.48 

30.53 

17.5 

25.0 

12.0 

15.0 

18.50 

- 

29 

30.37 

25.0 

30.23 

42.0 

30.12 

40.5 

38.0 

26.0 

18.0 

3500 

0.20 

30 

30.16 

37.0 

30.21 

340 

30.36 

25.0 

20.0 

18.0 

29.00 

♦0.01 

31 

30.38 

255 

30.29 

30.0 

30.18 

34-5 

39-0 

26.0 

13.0 

32.50 

0.01 

Monthly  range 
Monthly  mean 
Monthly  rainfall 
•Snow. 


55.5° 


30.77° 


1.82 
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REPORT    OF   THE 


Meteorological  Record  for  February,  1890. 


8.    A.    M. 


6  p.  M. 


24   HOURS   ENDING   8   P.    M. 


6^ 

•S  o 


c 

e 


9 

lO 

II 

12 

13 

'5 
i6 

17 
i8 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 


30.21 
30.64 
30.10 
30.18 

29-39 
30.08 
30.65 
29.80 
30.09 
30.59 
30.55 
30.07 
30.10 
30.01 

29-47 
30.16 
30.10 
29.76 
29.86 
29.68 
29.44 
29.96 
30.04 
30.01 
30.05 

29-74 
30.20 
30.16 


390' 
30.0 

34-5 
32.0 
510 
18.0 

13-5 
430 
29.0 
18.0 
22.0 
38.0 

31-5 
370 
42.0 
16.5 
33-5 
39-5 
20.0 
320 
8.0 
6.0 
24.0 
370 
40.0 

36s 

40.0 

38.5 


30.32 
30.55 
29.94 
30.16 

2937 
30.18 
30.67 

2953 
3022 

3059 
30.54 
29.92 
30.12 
29.91 
29.61 
30.18 
30.14 
29.76 
30.04 
29.38 
29.88 

2995 
30.02 
30.02 
30.02 
29.78 
30.21 
30.06 


40.0^ 
35-5 
43-5 
36.5 
54-0 
24.0 
22.5 
55-0 
32.0 
26.0 
32.0 
43-0 
43-5 
48.0 

465 
31.0 
390 
230  I 
28.0 

33-5 
12.5 

15-5 
41.0 
42.0 
41.0 
450 
40.0 
40.0 


30.50 
30.50 
29.92 
30.05 
29.58 
30.25 
30.65 
29.60 
30.39 
30.59 
30.48 
29.90 
30.08 
29.76 
2970 
30.16 
30.10 
29.84 

3017 
29.46 
29.89 
30.01 
30.03 
29.98 
29.96 
29.84 
30.22 
29.91 


27-5' 
36.0 

43-5 
370 
390 
22.0 

23-5 
390 
25.0 
25.0 
31.0 
40.5 
44-5 
450 
41.0 
32.0 
36.0 
23.0 
24.0 
28.5 
12.0 
15.0 

35  5 
380 
40.0 
43-0 
38.0 
39-C' 


42.5^ 
38.5 
46.0 
510 

59-5 
25.0 
430 
57.0 

32.5 
27.0 
380 
43-5 
43-5 
52.0 
46.0 

35-5 
390 

39-5 
32.0 

365 
14.0 
250 
41.0 
43-5 
42.5 
515 
40.5 
405 


22.5^ 
30.0 
32.0 
30.0 
18.0 

9-5 
13.0 
29.0 
18.0 
18.0 
23.0 
28.5 
305 
38.0 
10.5 
16.5 
33  5 
19  o 
20.0 
80 
5-0 
7.0 
26.5 
37.0 
36.5 
36.5 
37-5 
38.0 


200° 

8.5 
14.0 
21.0 
41-5 
15-5 
30.0 
28.0 

14-5 
9.0 
15.0 
150 
13-0 
14.0 

35-5 
19.0 

5-5 
20.5 
12  o 
28.5 

9.0 
18.0 

H-5 
6.5 
6.0 

15.0 
30 
2.5 


32.50° 

3425 

39.00 

40.50 

38.75 

17-25 

28.00 

4300 

25-25 
22.50 

30.50 
36.00 
3700 
45-00 
28.25 
26.00 
36.25 

29-25 
26.00 
22.25 
9-50 
16.00 

33-75 
40.25 
3950 
44.00 
39.00 
39-25 


0.10 

O.II 

0.12 
055 

•0.02 
0.29 


0.24 
♦0.09 

*o.39 
♦o.n 


0.02 
0.66 


0.35 


Monthly  range 54-5° 

Monthly  mean 

Monthly  rainfall 

♦  Snow. 


32.09° 


3-05 


SUPERINTENDENT. 
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Meteorological  Record  for  March,  1890. 


8   A 

M. 

I  p 

1 

M.                6   p.    M. 

24   HOURS 

ENDING   8   A.    M. 

i 

c 

V 

n 

1 
1 

v              £               u 

h          «          f- 

^1 

.§0 

1 

i 
&     i   1 

I 

2976 

38.0° 

29.76 

43-5''  29.77  '  39.5^ 

44.0° 

24.5^ 

195^ 

34.25^ 

*0.25 

2 

29  92  1  24.0 

29.94 

25.0     29.92     22.0 

25.0 

'65 

8.5 

20.75 

♦0.50 

3 

29-77  ,  175 

29.88 

24  5  '  29.96     24.5 

'5-5 

135 

12.0 

19.50      - 

4 

30.20  1  18.5 

30.13 

33.0  ;  30.12     34.0 

^^^ 

18.5 

20.0 

28.50 

5 

30.02  1  39.0 

30.00 

42.0  i  30.06     37.0 

48.5 

225 

26.0 

35  50  1*0.11 

6 

30  10    22.5 

29.97 

24-5  1  29.94'  21.5 

26.0 

1-5 

21.5 

15  25  |*o  21 

7 

30.14      6.5 

30.16 

175  ,  30.15    n-5 

20.5 

6.5 

140 

13-50 ;  - 

8 

36.20  !    14.0 

30.20 

27.0  1 30.19   27.5  ;  30.0 

15.0 

15.0 

22.50  ;     - 

9|30  35!  21.0 

30.38 

29.0   30.41    29.0    32  0 

170 

15.0 

2450       - 

lO 

30.45  :  21.5 

30.41 

40.5     3037     41 -5      47-5 

21-5 

26.0 

34- 50  1     - 

II 

30-34    37.0 

30.25 

380  130.17     41  5      43.0 

370 

6.0 

40.00 

0.08 

12 

30.08  1  430 

3008 

53.0     30.08     58-0     60.5 

430 

17.5 

51-75 

- 

'3 

30.08 

530 

30.05 

62.5  '3008     530     62.5 

430 

195 

52.75 

0.08 

1430-" 

43-0 

3007 

39.5     30  02     33  0     43.0 

33-5 

9-5 

38.25    ^0.89 

151 29.84 

33.5 

29.77 

36.0     29.69     35.5     38.0 

280 

10  0 

33  00  1*0.40 

16!  29.55    29.5 

2948 

37-5     29.45     34-5      40.0 

180 

22.0 

2900 

17: 29.49    20.5 

2948 

33.0     29.49     37.0     38.0 

21  5 

16.5 

2975       - 

181  29.56  :  34.0 

2957 

440     29.62     40.5      44.5 

30.0 

145 

37  25       - 

19  29.79  .  29.5 

29.65 

27.5     29.61     23  0     30.5 

200 

10.5 

25.25  t*o.26 

20 

30.02     28  0 

30.02 

41.0     29.97     400     430 

28.0 

15  0  I35.50  ,  O.OI 

21 

2968 

40.0 

29-51 

49.0  ;  29.56     51  5      505 

39-5 

11  0   45  00     0.01 

22 1  2Q.85 

4.S.O 

29.81 

45.0  !  29  76     39.0     46.0 

33  5 

12.5 

39  75  :   1-48 

23   29.61 

36.0 

2973 

38.5  1  29.89     35  0     38  5 

24.^) 

145 

31  25  ;  0.02 

24  30.31 

243 

3036 

330     3037     35  5     36.0 

IS  0 

11  0 

30- 50  ,     - 

25  30.49 

33.0 

30.44 

38.0    3031     39.5      475 

33.5 

14.0 

40  50  ,  0.36 

26  29.74 

47-5 

2954 

52.5     29  57     47.0     57  0 

.^50 

22  0 

46.00       - 

27  29  73 

390 

2978, 

43.0     29  84     41  5      44  5 

29- 5 

15.0 

3700 

♦0.14 

281  29.84 

315 

29.56  ' 

34.0     29  50     35.0     45  0 

H'^ 

135 

38.25 

♦0.79 

29!  2947     360     29.49 

38.0     2956     35.0     400 

280 

12  0  .34.00  '*o.o3 

30:  29.77     32.5     29.76 

40.0     29  85     36  0     40.5 

280 

12.5 

34-25       - 

31 1  30.24     29.5     3032 

1 

420  ;  30.28    38.5  ;  42.5 

29.0 

13-5 

35-75       - 

Monthly  range 58. o*^ 

Monthly  mean 33-37° 

Monthly  rainfall 5.62 

*Snow. 
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REPORT    OF   THE 


Meteorological  Record  for  April,  1890. 


8.    A.    M. 


6  p.   M. 


24   HOURS    ENDING   8   A.    M. 


. 

^ 

^ 

§ 

S 

o 

t 

g 

e 

g 

s 

0 

V 

£ 

<S 

« 

f 

& 

I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 


30.20 

30.45 
30.27 
29.85 
2971 
30.23 
27.81 
29.94 
29.74 
29.50 

III  29  8t 

3028 

30.08 

.  2991 

-5;  30.01 

16  3033 

17  29.98 

18  29.81 
30.00 
30.27 
30.27 
30.38 
30.29 
30.05 
30.16 

30.43 
29.98 
29.85 
29  30  09 
3o|  29.92 


19 
20 
21 
22 
23 
24 
25 
26 

27 
28 


34-5' 
3I-.S 
44.5 
50.5 
37-5 
37-5 
44.0 
440 
38.5 
45  5 
38.5 
370 
43-5 
490 
41.0 
4().o 
47.0 

36.5 
350 
44.0 

48.0 
53.0 
62.0 
390 
41.0 

41-5 

44.  S 

42.5 
48.5 


30.21 

30.44 
30.21 
29.71 
29.83 

30.15 
29.71 
29.96 
29.68 

29-55 
29.87 
29.29 
30.03 
29.89 
30.09 
30.17 
2987 
29.78 
30.09 
30.30 
3020 
30.40 
30.20 
3005 
30.20 

30.45 
2991 
30.03 
30.04 
29.85 


40.0^ 
44.0 
590 
60.0 
40.0 

52.5 

40.0 

49.0 

40.0 

51.0 

45.0 

42.0  I 

530  ! 

49.0  I 

48.0  I 

51.0 

58.5 
430 
450 
44.0 
60.5 
46.5 
53-5 
700 
41.0 
42  o 
42.0 
52.0 
510 
58.0 


30.29 

30.35 
3000 

2958 
2995 
3004 
29.78 
29.92 
29.58 
29.62 
2993 
30.24 
30.00 
29.85 
30.16 
3018 
29.80 
29.76 
30.11 

30.31 
30.16 

3035 
30.12 
3006 
30.20 
30.40 

2985 
30.20 
29.96 
29.80 


35-5' 
475 
54-5 
53-5 
32.5 
49  5 
38.0 
41.0 
390 
450 
44.0 

40.5 
450 
430 
47.0 
53-5 
57-5 
415 
46.0 

44.0 
59-5 
46.5 
585 
58.5 
415 
405 
41  o 
47-0 
52.0 
530 


.si 

SB 
h 


41.5^ 
48.0 
62.5 
60.0 
40.0 

57-5 
450 
52.0 
45-0 
52.0 
48.0 
430 
53.0 
52.0 
49.0 
54.0 
61.5 
44.0 
460 
510 
62.5 
530 
65.0 
71.0 
440 
430 

485 
51.0 
530 
580 


n 


27.5^ 
30.5 
44-5 
350 
29.0 
37-5 
365 
38.0 

38.5 
37  5 
30.0 

37-5 

42.0 

390 

330 

370 

365 

25.0 

35.0 

38.0 

41-5 

42.5 

530 

40.0 

350 

40.0 

39-5 

42.5  I 

430 

57.0  i 


be 


14.0^ 

17-5 

18.0 
250 
no 
20.0 
8s 

14.0 
65 

18.0 

5-5 

II.O 

130 
16.0 
17.0 
25.0 
19.0 

II.O 

13.0 

21.0 

10.5 

12.0 

31.0 
90 
30 
90 

85 

lO.O 

1.0 


E 
>» 

Q 


34-50' 

3925 

5350 

47-50 

3450 

4750 

40.75 

4500 

41-75 

44-75 

39.00 

40.25 

47-50 

4550 

41.00 

4550 

49.00 

3450 

40.50 

44.50 

52.00 

47-75 
59.00 
5550 
3950 
4150 
4400 

46.75 
4800 

5750 


0.09 


0.14 


I0.29 
jO.34 
I047 

I  - 


0.02 
0.05 
0.70 
0.09 


Monthly  range 
Month  I)'  mean 
Monthly  rainfall 


46.0° 


44.92" 


2.19 


SUPERINTENDENT. 
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Meteorological  Record  for  May,  1890. 


8   A.    M. 


6  p.   M. 


24   HOURS   ENDING  8   A.    M. 


i     £ 


lO 
II 
12 
13 
14 
15 
16 

18 

19 
20 
21 
22 
23 
24 
25 
26 

n 

28 

29 
30 
31 


1  29.77 

2  30.11 

30-15 
29.97 
29.66 
29.67 
,  29.93 

8  29.98 
3005 
29.87 
3000 
30.16 
29.92 
29.67 
29.84 
2990 

29-94 
30.06 
30.11 
29.82 
3006 
30.28 
30.19 
30.03 
3021 
30.24 
29.92 

2975 
2996 

2995 
.76 


29-: 


58.0° 

41  o 

45-5 
S7.0 

57-5 
57-5 
52.0 
47.0 

48.5 
64.0 

49-5 
515 
50.5 
58.5 
66.0 
61.5 
53.0 
530 
62. o 
6^.0 
48.5 
52.5 
510 
580 
55-5 
47-5 

111 

55-5 
580 
63.0 


29-73 
30.15 
30.06 

29-94 
29.62 
29.62 
2995 
2995 
30.05 
29.56 
36.00 
30.08 
29.84 
29.68 
29.82 

2965 
29.86 
30.07 

?a 

3017 

3030 

3013 

30.03 , 

30  24 

30.20 

2985  i 

2971 1 

29.96 

2990 

29.68. 


. 

c 

^ 

el 

e^ 

1 

si 

§i 

B 

n 

'SE 

S^ 

25 

h 

h 

h 

67.5° 

60.0  I 

635 1 

66.0  I 

62  5  : 

60.0 
46. 0 

58.5 ; 
61.0 

54-5  ; 
52.0  I 
63.0  I 
73-0  ' 
60.0 

65.0    ; 

510 

62.5 

65.0 

68.0 

54-0 
570  I 
550  I 
570  I 
570  , 
56.0 
590   ; 
64.0 
590 
61.5 
72.0   > 


29.85 
30.14 
30.00 

29-90 

29.60 

29.60 

29.96 

29.94 

29.96 

29.86 

30.12 

29.98 

29.81  I 

29.68 

29.83  . 

29.84 

29.79 

30.06 

29.92 

29.58 

30.19 

3029 

3006 

30.05 

30.24 

3014 
29.80 
2976 
29.94 
29.86 
2968 


55-0^ 
43.0 
570 
60.0 
64.0 
58.0 
530 
45-5 
530 
61.5 
53-5 
49.0 
60.5 
69.0 
590 
62.0 
61  o 
60.0 

64.5 
62.0 
530 
490 
44.0 
57-0 
51-5 
525 
540 
500 

54-5 
590 
71.0 


700^ 

45-5 
6ao 

63.5 
65.5 
63.0 
61.0 
48.0 
63.0 
64.0 

63.5 
540 
65.0 
750 
70.0 
68.0 
62.0 
62.0 
71.0 
68.0 
570 
590 
58.0 
61.0 
54  5 
55.5 
58.0 
660 

58.5 
63.0 

72.5 


390^ 
39-5 
46.5 
510 

540 
47.0 
470 
40.0 
48.0 
46.0 
41.0 

46.5 
52.0 

57-5 
55.0 
450 
42.0 

49  5 
60.0 
450 
44-0 
41.0 
48.0 
47  5 
47-5 
49  5 
49-5 
48.0 
50.0 
46.0 
50.0 


i 

a 

e 

S 

E 

It 

>> 

j^» 

c 

a 

•3 

e< 

•s 

a 

Q 

tf 

31.0^ 
6.0 

13-5 
12.5 

"•5 
16.0 
14.0 

8.0 
15.0 
18.0 
22.5 

7-5 
130 

17.5 
15-0 
23.0 
200 

125 
no 
*3o 
13.0 
18.0 
100 

13.5 
7.0 
6.0 

8.5 
180 

85 
17  o 

22.5 


5450^ 
42.50 
53-25 
57-25 

59-75 
5500 
5400 
44.00 
55.50 
55-00 
52.25 
50.25 
58.50 
66.25 
62.50 
56.50 
52.00 

55.75 
65.50 
56.50 
50.50 
5000 
5300 

54-25 
51.00 

52.50 
53  75 
5700 

54-25 
5450 
61.25 


ai6 


0.92 
0.01 
1.05 

0.39 
0.22 


0.05 
0.26 
0.34 


o.oi 
0.40 


I 

10-58 

095 
009 


Monthljr  range 36.0° 

Monthly  mean 54-78^ 

Monthly  rainfall 5.43 
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REPORT    OF   THE 


Meteorological  Record  for  June,  1890. 


8.    A.    M. 

I    p.    M.                6   P.    M.              24   HOURS    ENDING   8   A.    M. 

1. 

1 

1 

i     ^" 

|| 

i^ 
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^ 

1 

1 

1 

Jo 

s  a 

5 

i 

ZS 

1 

1 

1 

«( 

1 
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64.00^ 

T 

2\  29  89 
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29.89 
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68.0      51.5 

16  5  '  59-75 

- 
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30.10 
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65.0      54.0 
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0.38 

4  3006 

540 
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60.0 
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0.32 

5  29.96 

52.0 

2998 
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29  99     55  0 

580 

51.0 

70     54.50 

0.27 

6|  29.98 

53.0 

30.01 

^t"" 

2993     510     59.0 

51  0 

8.0     55.00 

0.44 

7 

2979 

61.0 

29.78 

68.5 

29.79  1  ^0  1  71.0 

50.5 

20.5     60.75      - 

8 

30.10     55-5 

30.14 

64.0 

30.16 

75.0     67.0 

530 

14.0 

60.00      - 

9 

30.12  1  67.0 

30.09  '    74.0 

30.11 

69.0 

760 

49.0 

27  0 

62.50      - 

10 

30.21     6i.o 

30.15  1    720      3008 

74.0 

750 

61  0 

14.0 

6800      ^ 

II 

29  95     69  0 

29.87 

80.0       2980 

70.0 

83.0 

5»o 

32.0 

67  00   004 

12 

29  95  i  520 

29.97 

510;   29.97 
50  0       29.89 

50.5 

530  ;  49 0  1  4.0 

55.0  1  49.0      6.0 

51.00    0.57 

'3 

29.91     49.0 

29.90 

51.0 

52.00   0.66 

14  29  90 

550 

2991 

57-5  1  29  90 

540 

62.0      49.5  I   12  5 

55  75  |ooi 

151  30.06 

60.0 

30.10      63.5 

30.14 

6^.0 

63.0  j  50  0  1   13  0  j  56.50  1  - 

lis!  30.25 

.530 

30.26  ;  630 

30.21 

68.0 

69.0  i   ^5.0  ,   14.0  1  62  00     - 

17 

30.11     67.0 

30  00  1  77.0 

2995 

78.0 

77.0 

63.0 

14.0  1  7000     - 

18 

2984     72.0 

29.79    78.0 

itu 

81.0 

81.0 

59.0 

22.0     70  00     - 

»9 

29.79     70.0 

2981     75.5 

71.0 

76.0 

54.0     22.0     65  00     - 

20 

30.13 

57-5 

30.15     580 

30. « 3 

61.0 

65.0 

51.0     140     5800     - 

21 

30.10 

65.0 

30.05     71.0  1  30.00  !  66.0 

71.5 

56.5      15.0     64.00     - 

22 

29.94 

63.0 

29.95     65.0     30  00     60.5 

63.0 

54  0       9.0     58.50  1  - 

23 

3006 

61.0 

30.07     63  0     30  03 

61.0 

65.0 

59.0       6.0 

62.00 

- 

24 

30.02 

65.0 

30.00 

74  0     29  91 

700 

74.0 

64.0 

100 

6900 

0.09 

^1 

2975     715 

29.72 

80.0  1  29.71 

800 

800 

650 

15.0 

72.50 

- 

26  29  70    70.0 

29.70 

7S  0  1  29.69 

7"?  5 

77.0     59  0 

18.0 

68.00 

0.02 

27  29.76  1  61.0 

29.79 

62.5     29.79 

66.0 

69.0     57.0 

12.0 

63.00     - 

28  29.78  I  67  0 

29.76 

64.0     29.75 

63.0 

69.0     54.0 

15.0 

61.50     - 

29!  29.87     67.0 

2987     71.0     2987 

70.5 

70  0  1  53  0 

170 

61  50     - 

30'  29.91    !    69  0 

29.90     77.0     29.88 

77.0 

78.0     64  0  1   14.0 

71.00  1  - 

Monthl)^  range 34.0*^ 

Monthly  mean 61.99*^ 

Monthl)^  rainfall 2.80 
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Meteorological  Record  for  July,  1890. 


8  A.    M. 
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24  HOURS   ENDING   8   A.    M. 
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17 
18 

19 
20 
21 
22 
23 
24 

25 

26 

'2 
28 

29 


29.96 
29.99 
29.83 
29.80 
29.84 
3005 


.  30.06 

8  2Q.93 

9  29.63 

10  29.96 

11  30.15 

12  30.15 

13  30.09 

14  30.07 
30.02 
30.01 
30.00 
29.81 
29.91 
30.01 

30.17 
30.21 
30.21 
30.20 
30.07 
29.96 
30.01 
30.16 
30.23 


30  30.09 

31  29.91 


70.5' 
64.0 
69.0 
76.0 
730 

695 
72.0 
74.0 
76.0 
570 
61.0 

695 
630 

76.5 
74.5 
68.0 
66.0 
63.0 
61.0 
63.0 

66.5 
65.0 
64.0 
69.0 
75-0 
72.0 
69.0 
74.0 
80.0 


30.00 

29.99 

29.82 

29.80 

29.87 

30.06 

30.06 

29.84 

29.67  1 

29.96  I 

30.16' 

30.13 
3009. 

30.17; 

29.99 

30.02 

2993 
29.88 
29.861 
30.02 

30.17 
30.21 
30.21 

30.19 
29.98 
29.92 
30.03 

30.17 
30.22 
30.03 
29.85 


H 

So 

9  a 
Eg 

2  6 

"a  E 

=^1 

*l 

•a 


3 

E 

I 


70.0^ 
66.5 
750 

73-5 

790 

74-5 

73-5 

86.0 

78.0 

65.5 

645  . 

66.0 

71.5 

68.5 

84.0 

86.0 

740  I 

70.0 

58.0 

64.5  i 

64.0  ! 

65.0  I 

66.5  I 

660  I 


71.0 
77.0 

81.5 
750 
730 
84.0 
89.0 


29.98 
29.92 
29.81 
29.78 
29.90 
30.05 
30.01 
29.74 

2973 
30.00 
30.16 
30.12 
30.08 
30.04 
29.60 
30.00 
29.81 
29.90 
29.88 
30.08; 

30.17 
30.20 

30.19 
30.17 
2995 
29.94 
30.03 
30.17 
30.14 
29.99 
29.80 


Monthly  range 
Monthly  mean 
Monthly  rainfall 


67.0° 

72.0 

74.0 

765 

76.0 

77-5 

r-5 
87.0 

72.0 

63.0 

660 

61.0 

71.0 

68.5 

83.5 
88.0 
780 

70.5 
61.0 

67.S 

64.0 

66.5 

67.0 
66.5 

73-5 
74.0  i 
80.0  I 


730^ 

72.5 
76.0 
76.0 
80.0 
730 
75-0 
89.0 
80.0 
66.5 
66.0 
690 
71.0 

87.0 
89.0 
79.0 

72.0 

65.0 
67.0 
68.0 
70.0 
670 
78.0 
78.0 
81.0 
74.0 1 77.0 
71.0 1 74.0 
86.0 1 86.0 
87.0 1 91.0 


62.0^ 

1 1.0® 

67.50° 

64.5 

8.0 

68.50 

65.0 

II.O 

70.50 

68.0 

8.0 

72.00 

56.0 

24.0 

68rOO 

60.0 

13.0 

66.50 

65.0 

10.0 

70.00 
81.50 

74.0 

15.0 

49.0 

31.0 

64.50 

51.5 

15.0 

59.00 

52.0 

14.0 

59.00 

57.0 

12.0 

63.00 

550 

16.0 

63.00 

62.5 

10.0 

67.50 

71.0 

16.0 

79.00 

65.0 

24.0 

77.00 

65.0 

14.0 

72.00 

57.0 

15.0 

64.50 

50.0 

22.5 

61.25 

49.0 

16.0 

57.00 

51.0 

16.0 

59.00 

57.0 

II.O 

62.50 

53.0 

17.0 

61.50 

63.0 

4.0 

65.00 

65.0 

13.0 

71.50 

66.0 

12.0 

72.00 

64.0 

17.0 

72.50 

67.0 

lO.O 

72.00 

67.0 

7.0 

70.50 

72.0 

14.0 

79.00 

71.0 

20.0 

81.00 

0.02 
0.09 


42.0° 


0.16 
0.02 


0.37 
0.05 
1.14 


0.04 
0.27 


68.31^ 


2.17 


REPORT   OF    THE 


Meteorological  Record  for  October,  1890. 
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I    p.    M. 
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26 
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28 
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29.82 
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30.23 
30.23 
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29.86 
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29.79 
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29.36 
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2943 
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2947 
29.88 
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62.0 

590 

62.5 

530 

46.5 
48.0 
46.0 

4S.5 
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43-5 
44-0 
47.5 
48.0 
530 
52.0 
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40.0 
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38.5 
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47.0 
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41-5 
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41.0 
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30.28 
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29.67 
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29.85 
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24  HOURS   ENDING   8  A.    M. 
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10.0 
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Monthly  range 38.5° 

Monthly  mean 47. '4^ 

Monthly  rainfall 


6.75 


i 


SUPKRINTENDKNT. 


53 


Meteorological  Record  for  November,  1890. 
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29.92 

44.5^ 

29-93 

41.5^ 
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- 
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29.70 
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48.0 

27.0 
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37-50 
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29.76 

31.0 

29.78 
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29.85 
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8 
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- 
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42.5 

30.22 
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30.02 
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56.0 
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42.0 

56.0 

32.0 

24.0 

44.00 

- 

II 
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32.5 

30.28 

34.0 

30.30 

33.0 

340 

32.0 

2.0 

33.00 

0.20 

12 

30.30 

34.0 

30.25 

38.0 

30.22 

36.0 

35-0 

27.0 

8.0 

31.00 

0.03 

*3 

30.15 

30.5 

30.12 

41.0 

30.08 

38.5 

^5 

31.0 

8.0 

3500 

- 

H 

30.04 

37.0 

30.07 

48.0 

30.12 

40.5 

34.0 

14-5 

41.25 

- 

'5 

30.28 

38.5 

30.25 

49.0 

30.18 

45.0 

48.0 

390 

9.0 

43-50 
38.00 

0.25 

i6 

30.33 

40.0 

30.31 

44.0 

30.31 

38-5     44-9 
46.0     48.0 

32.0 

12.0 

- 

»7 

30.12 

41.0 

29.94 

45-0 

29.69 

40.0 

8.0 

44.00 

0.98 

i8 

29.40 

43-5 

29.63 

48.0 

29.78 

40.0 

48.0 

32.5 

15-5 

40.25 

- 

19 

29.72 

42.0 

29.62 

50.0 

29.60 

42.0 

50.0 

310 

19.0 

40.50 

- 

20 

29.58 

330 

29.60 

34.0 

29.70 

29.0 

34.0 
38.0 

270 

7.0 

30.50 

- 

21 

2997 

28.5 

30.02 

36.0 

30.01 

330 

28.5 

9.5 

33-25 

- 

22 

29.76 

38.0 

29.76 

42.5 

29.83 

32.5 

44 

29.0 

15.0 

36.50 

O.OI 

23 

29.79 
30.0S 

21.0 

29.78 

29-5 

29.90 

22.0 

29.5 

15.0 

H-5 

22.25 

0.01 

24 

20.0 

30.12 

31.0 

30.08 

31.0 

40.0 

21.5 

18.5 

30.75 

- 

35 

29.86 

40.0 

29.76 

51.0 

29.72 

430 

52.0 

30.0 

22.0 

41.00 

- 

26 

29-93 

340 

30.01 

350 

30.02 

29.0 

370 

23.0 

14.0 

30.00 

- 

^7 

30.02 

24.5 

29.99 

31.0 

29.98 

28.0 

310 

13.0 

18.0 

22.00 

- 

28 

29.98 

16.0 

ItU 

25.0 

IfM 

23.0 

260 

16.0 

10.0 

21.00 

- 

29 

29.02 
29.80 

26.0 

370 

37.0 

370 

27.0 

10.0 

32.00 

- 

30 

32.0 

29.68 

40.0 

29.62 

32.5 

40.0 

19.0 

21.0 

29.50 

Monthly  range 48.0° 

Monthly  mean 36.87° 

Monthly  rainfall 1.48 
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REPORT    OF    THE    SUPER INTKNDHNT. 


Meterorological  Record  for  December,  1890. 
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24   HOURS   ENDING  8   A.    M. 
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s^ 

H 

H- 

9 

lO 

II 

12 

13 

15 

19 
20 
21 
22 
23 
24 
25 
26 

^1 

29 
30 
31 


29-55 
29.94 

30.39 
2947 
30.21 

3030 
29.87 
30.26 

29-95 
29.72 
29.60 

29-51 
30.09 
30.03 
3008 
30.50 
30.26 

29-44 
29.87 
30.44 
30.21 
29.78 

29-79 
29.85 

30.43 
30.55 

»-37 
1.63 
79 
.34 
.36 


29.: 

29.( 

29.' 
30.: 
30.3 


19.0*^ 

6.5 

7.0 

30.0 

28.0 

23.5 
32.0 
13.0 
16.5 

23-5 

30.0 

29.0 

6.0 

30.5 
26.0 
17.0 
37.0 
32.0 
14.0 

II. o 

31-5 
34-0 
32.5 

24.0 

145 
13-0 

26.0 

18.5 
15.5 
4.0 

las 


2959 
30.03 
30.28 

29-73 
30.21 

30.23 
29.97 
30.24 
29.87 
29.62 
29.62 

29.59 
30.18 
29.92 
30.18 
30.50 
30.10 
29.42 
29.98 

30.49 
30.01 
29.86 
29.71 

29-97 
30.48 

30.39 
29-39 
29-73 
29-74 
30.40 
30.34 


22.5^ 
18.0 
130 
27.0 
31.0 
31.0 

265 
23.0 
30.0 
34.5 
37-0 
30.0 
16.0 
40.5 
34-0 
26.0 
390 
36.0 
18.0 
22.5 
41.0 
36.0 
46.0 
25.0 
16.0 
35-0 
30.5 
18.5 
26.5 
13-0 
16.5 


29.66 
30.08 
30.05 
29.94 
30.22 

30.14 
30.10 
30.18 
29.80 

2954 
29.62 
29.77 

30.15 
29.96 
30.26 
30.50 
2988 
29.42 
30.12 
30.42 
29.84 
29.96 
29.71 
30.08 
30.52 

30.15 
29.41 
29.86 
29.80 
30.40 
30.33 


18.0° 

13-5 

33-5 

24.0 

29.0 

310 

17.0 

»9  5 
30.0 

31-5 
34-0 

II.O 

17.0 
34-0 
295 
240 
390 
310 
12.0 
22.0 
36.0 
28.5 

38.5 
20.0 

lO.O 

28.0 
25.0 

7-5 
20.0 
ii.o 

II.O 


22.5^ 
18.0 

45-0 
30.0 
31.0 
36.0 
32.0 
230 
30.0 
34-5 
37-0 
30.0 
30.0 

40.5 
340 
37-0 
390 
36.0 
18.0 

31-5 
41.0 
36.0 
46.0 
26.0 
17.0 
35.0 
32.0 
21.5 
28.0 
15-0 
20.0 


3-0° 

19-5° 

12.75^ 

I.O 

17.0 

9-50 

7.0 

38.0 

26.00 

22.0 

8.0 

26.00 

21.0 

lO.O 

26.00 

23-5 

12.5 

29-75 

9.0 

23.0 

20.50 

130 

to.o 

18.00 

16.0 

14.0 

23.00 

235 

II.O 

29.00 

29.0 

8.0 

33.00 

3.0 

27.0 

16.50 

6.0 

24.0 

18.00 

21.0 

19-5 

30.75 

15.0 

19.0 

24-50 

17.0 

20.0 

27.00 

32.0 

7.0 

35-50 

14.0 

22.0 

25.00 

7-0 

II.O 

12.50 

12  0 

19-5 

21.75 

31-5 

9-5 

36.25 

26.0 

lO.O 

31.00 

22.0 

24.0 

3400 

no 

15.0 

18.50 

5.0 

12.0 

11.00 

12.0 

23.0 

23.50 

17.0 

15.0 

24.50 

2.0 

19-5 

"-75 

2.0 

26.0 

15.00 

30 

12.0 

9.00 

8.0 

12.0 

14.00 

1.15 

♦0.14 
♦0.24 


1.70 


♦1.32 


Monthly  range 
Monthly  mean 
Monthly  rainfall 


450" 


.22-37^ 
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Public  Water  Board  for  1892. 


Edward  B.  Billings,  for  one  ^^ear. 
QuiNCY  A.  Towns,  for  two  years. 
W.  B.  LiTTLEFiELD,  for  three  years. 
David  Knox,  for  four  years. 
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To  the  Honorable  Mayor  and  City  Council  of  the   City  of 
Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twentieth  annual  report,  together  with  the  reports  of  the  Super- 
intendent and  Registrar.  These  reports  present  in  full  detail  the 
practical  workings  of  the  department,  besides  giving  much  infor- 
mation and  many  tables  of  great  value  and  interest  to  the  public. 

THE    NEW    PONDS. 

In  our  last  annual  report  we  outlined  the  necessity  of  deepen- 
ing Walden  Pond  at  the  outlet  of  Penny  Brook.  This  work  has 
been  successfully  accomplished  ;  the  pond  has  been  materially 
deepened,  the  unsightly  stumps  and  muck  removed,  the  roadbed 
raised,  and  a  clean,  gravelly  shore  formed  all  around  the  bend, 
which  we  confidently  expect  will  do  much  in  lessening  the  ten- 
dency towards  a  filthy  growth  of  unwholesome-looking  vegetable 
matter. 

The  very  hot  and  dry  weather  of  the  past  summer  has  severely 
tried  the  capabilities  of  our  watersheds  and  storage  basins  for 
furnishing  a  pure  and  wholesome  supply  of  water,  and  on  the 
whole,  the  city  has  reason,  we  think,  to  feel  justly  proud  of  its 
whole  water  system.  While  the  new  ponds  developed  a  consid- 
erable amount  of  algsic  growth,  and  slight  traces  were  also  dis- 
cernable  in  both  Birch  and  Breed's  Ponds,  at  no  time,  except  for 
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a  few  days,  has  there  been  any  cause  for  complaint  on  account  of 
bad  or  unwholesome  water.  We  have,  on  the  contrary,  the  fol- 
lowing strong  testimony  to  the  remarkable  purity  of  the  water 
furnished  our  citizens,  taken  from  a  report  made  to  the  Thomson- 
Houston  Welding  Co.,  who  had  dug  a  deep  well  on  their  prem- 
ises, and  sent  a  sample  of  their  well  water,  marked  No.  i,  a 
sample  of  the  city  water  taken  from  a  faucet  in  their  factory, 
marked  No.  2,  and  a  sample  from  another  well  in  the  vicinity, 
marked  No.  3.  These  samples  of  water  were  sent  to  the  Hart- 
ford Steam  Boiler  Inspection  Co.  for  analysis,  and  they  say  Nos. 
I  and  3  are  not  so  different  as  No.  2.  This  is  a  most  remarkable 
water,  and,  as  our  chemist  says,  he  is  unable  to  account  for  it  If 
it  was  collected  directly  after  a  heavy  rain,  that  might  give  some 
ground  for  its  purity,  but  it  is  in  the  condition  in  which  it  arrived 
here,  softer  than  any  water  which  we  have  had  here  for  many 
years,  if  ever  before.  ''It  is  softer  than  rain  water  as  ordinarily 
collected,  and  only  the  purest  springs  and  lakes  approach  it." 

STORAGE    CAPACITY. 

The  great  need  of  the  future  in  our  water  supply  system  will  be 
additional  storage  capacity.  We  had  in  our  ponds  at  the  begin- 
ning of  last  summer  a  billion  gallons  of  water  (theoretically  a 
whole  year's  supply),  yet  so  great  was  the  evaporation,  and  so 
large  the  consumption  of  water  through  the  hot,  dry  months  of 
summer,  that  November  found  us  with  our  ponds  well  drained 
of  their  contents. 

In  no  department  of  our  municipal  administration  is  there  so 
great  need  of  wise  foresight  and  prudent  management  in  foresee- 
ing and  providing  for  the  needs  of  the  future  as  in  the  care  of  our 
Water  Department.  A  happy-go-lucky  policy  of  trusting  to 
come  out  all  right  in  spite  of  contingencies  is  a  mistaken  and 
foolish  policy.  No  chances  should  be  taken  and  no  stone  left 
unturned  in  foreseeing  and  providing  for  all  possibilities,  and  it  is 
the  judgment  of  this  Board  that  the  work  of  finishing  up  the  sys- 
tem of  ponds  as  planned  by  Engineer  Kirkwood  should  be  com- 
menced in  the  near  future  and  carried  out  in  all  its  completeness, 
by  the  construction  of  the  Basin  on  Hawkes  Brook,  the  connect- 
ion of  that  with  Walden  Pond  by  canal,  and  completing  the  con- 
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nection  by  pipe  of  Walden  and  Birch  Ponds.  A  large  amount  of 
the  water  which  Hawkes  Brook  furnishes  is  liable  to  run  to 
waste  to  the  river,  which,  by  the  completion  of  these  works, 
could  all  be  utilized  in  filling  up  the  ponds  below. 

OUR    MAINS. 

Authority  having  been  received  from  the  City  Council  last  year 
to  lay  a  new  twenty-inch  main  from  the  reservoir  to  the  centre  of 
the  city  (as  recommended  in  our  last  annual  report),  a  contract 
was  made  for  the  pipe,  but  owing  to  the  delay  in  sending  it,  it 
was  found  to  be  impossible  to  commence  the  work  the  past 
season.  The  pipe  is  all  on  hand  now,  however,  and  the  work 
can  be  completed  early  next  year.  This,  when  laid,  will  insure  a 
much  steadier  maximum  pressure  of  water  through  all  our  mains 
than  has  heretofore  been  possible. 

Satisfactory  progress  has  also  been  made  in  taking  up  the  old 
cement-lined  mains  in  our  principal  streets  and  replacing  them 
with  larger  cast  iron  mains.  Much,  however,  yet  remains  to  be 
done  to  complete  the  work.  A  new  supply  main  from  Birch 
Pond  to  the  pumping  station  is  needed  at  once,  and  should  be  put 
in  as  soon  as  practicable. 

THE    NEW   BOILER   AND    PUMP. 

In  accordance  with  authority  granted  by  the  City  Council,  con- 
tracts were  made  to  place  in  the  engine-house  a  Moore's  water- 
tube  boiler  of  i8o  horse  power,  at  a  cost  of  $3,650.  This  has 
been  set  up  and  tested,  and  appears  to  furnish  steam  with  great 
economy.  This,  with  the  Loretz  pumping  engine  erected  last 
year,  promises  to  be  a  great  acquisition  to  our  equipment. 

LAND    PURCHASES. 

For  the  protection  of  our  supply  from  contamination  the  Board 
has  made  the  following  purchases  during  the  past  year  : 

G.  W.  Quint,  4  acres $200  00 

E.  W.  and  W.  S.  Ford,  4  acres,  120  rods  .         .         .  500  00 

J.  W.  Oliver  et  all.,  3  acres,  120  rods         .         .         .  125  00 

Sarah  A.  Silver,  3  acres,  120  poles     ....  225  00 

Isaiah  Graves,  i  acre,  26  rods 100  00 

E.A.Aldworth,lots2i  1042, 15610160, and partof lot i6i|  6,000  00 
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This  parcel  of  land  is  below  Birch  Pond  dam,  and  by  its  pur- 
chase the  city  is  forever  released  from  any  danger  of  expensive 
law  suits  on  account  of  the  leakage  of  water  from  the  dam. 
These  purchases  substantially  complete  the  purchase  of  lands  on 
the  margin  of  our  several  basins. 

A  proposition  has  been  submitted  to  the  Board  by  the  Public 
Park  Commissioners  to  co-operate  with  them  in  the  purchase  of 
lands  to  the  north  of  Walden  and  Glen  Lewis  Ponds  which  lie 
directly  on  our  watershed,  to  prevent  forever  the  settlement  on 
these  lands  of  any  contaminating  influences.  This  proposition 
merits,  and  ought  to  receive,  our  most  careful  consideration. 
Should  this  project  ever  be  carried  out  to  completeness,  it  would, 
in  our  judgment,  be  well  to  place  the  whole  of  the  forest  domain 
under  the  protection  and  restrictive  powers  of  the  Forest  Com- 
mission. 

FINANCIAL. 

The  appended  statement  shows  the  condition  of  our  finances. 
It  shows  a  healthy  growth  in  our  receipts,  the  increase  the  pas* 
season,  as  will  be  seen,  being  nearly  $i7,cxx>.  This  testifies 
forcibly  to  the  faithful  and  efficient  work  of  our  Inspectors  and 
Registrar.  The  large  increase  in  cost  of  maintenance  by  $10,000 
is  due  to  replacing  the  old  mains  with  new  ones,  which  has  been 
charged  to  maintenance  instead  of  construction. 

WATER    DEBT   STATEMENT   FOR   THE   YEAR   ENDING 
DEC.    20,    189I. 

RECEIPTS   AND   EXPENDITURES. 

Water  debt  December  20,  1890,   .        .        .        $1,677,50000 
Amount  borrowed  during  year  ending  Decem- 
ber 20,  1891 75»ooo  00 

$i,752i5«>  00 

Amount  of  debt  paid  during  year  ending  Decem- 
ber 20,  1891 168,000  00 


Amount  of  debt  outstanding    ....  $1,584,50000 
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Receipts  from  water  rates  during  year        .        .  $147,675  58 
Receipts  from  premiums,  and  accrued  interest 

on  loans 2,405  55 

$150,081  13 

Expenditures  charged  to  water  maintenance      .  ii3>275  08 

Net  receipts  carried  to  sinking  funds      .  $36,806  05 

Appropriated   to  water  sinking  funds  by  City 
Council  in  1891 20,000  00 

Amount  added  to  sinking  funds  by  net  water 
receipts  and  appropriations  $56,806  05 

CONDITION   OF  SINKING   FUNDS. 

Amount  of  sinking  funds  Dec.  20,  1890,  as  per 
report  of  commissioners $267,477  ^9 

Amount  paid  to  commissioners  by  city  treasurer 
during  year  1891,  viz. : 

Net  income  from  water  maintenance  .        .        .     $43,649  02 

Appropriation  by  City  Council,  1891  .        .       20,000  00 

Income  from  investments  reported  by  commis- 
sioners               8,439  25 

72,088  27 

Total  amount  sinking  funds    ....  $339*565  56 

Deduct  amount  paid  on  account  of  debt    .  168,000  00 

Amount  in  hands  of  commissioners  Decem- 
ber 20,  1891    $17' 1565  56 

Add  net  receipts  from  water  maintenance  not 
yet  paid  to  commissioners       ....  36,806  05 

Total  amount  in  hands  of  commissioners  and 
in  city  treasury,  of  sinking  funds,  Decem- 
ber 20,  1891 $208,371  61 

Respectfully  submitted, 

David    Knox, 

President. 


keport  of  the  Water  Registrar. 


Office  of  the  Water  Registrar, 
Lynn,  January  i,  1892. 


! 


To  David  Knox y  Esq,^  President  Public  Water  Board: 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1891 :  ^ 

RECEIPTS. 

Fixture  rates $111,805  18 

Meter  rates 29,855  44 

Additional  rates 4»o74  57 

Fines  and  summons 133  80 

MISCELLANEOUS. 

Masons'  permits  and  other  purposes    .        .        .  $770  89 

Repairs 360  78 

Saugus  (fire  purposes) 280  00 

Sundry  sales 236  80 

Rent  of  mill 200  00 

Interest 44  ^5 

Rent  of  pasture 30  00 

Turning  on  services 13  50 

Use  of  seal  locks 3  00 

1,939  22 

Total  revenue $147,808  21 

Extra  pipe  and  labor $10,926  04 

Sale  of  wood  (new  basin) 51924 

11.445  28 

Total  receipts  as  per  cash  book         .        .        .  $i59f253  49 
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COMPARATIVE  STATEMENT  OF  REVENUE. 


Amount  collected  during  the  year 
City  appropriation         .... 
Amount  outstanding  fixture  rates 
Amount  outstanding  meter  rates 
Amount  outstanding  meter  rates,  not  due 


$14^808  21 
20,000  00 

$3»444  51 
623  05 
9.236  79 
13*304  35 


$i8x,ii2  56 

Deduct  amount  due  January  X,  1 891     .        .        .  9^3^7  71 

Revenue  for  1891 $171,744  85 

Revenue  for  1890 '54*788  27 

Increase $16,956  58 

STATEMENT   OF   NET    EARNINGS  FOR    iS^I. 

Revenue $171,744  85 

EXPENSES. 

Interest $81,250  85 

Maintenance 30,872  86 

Rebate  to  Saugus 1,296  59 

ii3»4^  30 

Net  earnings $58,324  55 

EXPENDITURES. 
MAINTENANCE. 

Pumping $9»454  5^ 

Repairs  on  mains 5,982  22 

Salaries  and  office  expenses 5*625  32 

Repairs  on  services 3*027  29 

Stable  and  workshop 2,184  83 

Engines  and  boilers 1,113  14 

New  supply 930  83 

Damages 75^  93 

Meters 647  06 

Walden  pond 524  91 

Engine  house 240  02 

Reservoir I54  H 

Birch  pond 138  50 

Breed's  pond 97  05 

$30,872  86 
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CONSTRUCTION. 


Mains,  hydrants  and  gates $53>8o3  6i 

Services  and  court  mains 12,498  28 

Loretz  pumping  engine 12,237  93 

Birch  pond     ........  6,000  00 

Boiler 4,674  61 

Meters 2,726  59 

New  basin i»903  25 

New  supply 750  00 

New  force  main 22  43 

Less  amount  due  for  pipe,  etc 10,926  04 

Less  amount  received  for  wood                      .  519  24 


$94,616  69 


11,445  28 


Net  cost $83,171  41 
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STATEMENT 

SHOWING  COST  OP  WORKS  TO  JANUARY  I,  1892. 

Mains,  hydrants  and  gates $736,448  56 

New  supply  and  land 236,336  58 

Services  and  courts 236,272  96 

New  basin  and  land I77»758  87 

Engines  and  boilers 139,681  64 

Reservoir  and  land i3i»58i  49 

Birch  pond  and  land 93»47i  84 

Engine  house  and  land 57*33^  39 

Breed's  pond  anid  land •      .  55,247  78 

Pipe  conduit  and  land 45*293  98 

Force  mains  and  land 41*546  13 

Meters 27,776  30 

Highland  service 12,350  67 

Tubular  wells 9*374  02 

Engineering 8,564  99 

Work  shop  and  stable i»957  12 

Total  cost $2,010,999  32 

Less  amount  received  for  pipe  •        .        .        $88,548  67 

Less  amount  received  for  wood         .        .  3>93i  68 

Less  amount  received  for  Deane  pump     .  2,000  00 

94*480  35 

Total  net  cost $x»9i6,5i8  97 

Following  will  be  found  the  usual  tables,  exhibiting  the  number 
of  buildings,  families,  stores,  factories,  etc.,  supplied  with  water, 
the  class  of  premises  to  which  meters  are  attached,  the  number  and 
kinds  of  fixtures,  the  yearly  revenues  of  the  department,  etc. 

Respectfully  submitted, 

Wallace  O.  Mudoe, 

Waier  Registrar. 
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SERVICES. 

Whole  number  of  services 10,010 

Put  in  during  the  year 653 

Discontinued 97 

Not  in  use 137 

Turned  on  (new  services) 514 

Turned  on  (re-occupied) 95 

Turned  on  (change  of  ownership) 16 

Turned  on  (rates  and  fine  paid) 5 

Shut  off  (for  vacancy) 182 

Shut  off  (for  non-payment) 18 

Services  put  in  at  Saugus,  1891 55 

Whole  number  at  Saugus .  347 


The  ratio  of  yearly  increase  in  the  number  of  services  from  1876  is  as 
follows : 

1876 

1877 
1878 

1879 
1880 
1881 
1882 
1883 


6-54  per  cent.        1884 

7.60    *•      * 

i88«j 

6.14    •*      * 

1886 

6.04    »*       * 

1887 

8.7s    **      ' 

1888 

10.25    "      * 

1889 

9.9a    "       * 

1890 

10.80    "      * 

'  1891 

8.62 

per  cent 

6.36 

6.58 

584 

6.67 

6.67 

7.40 

6.90 
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STATEMENT 

SHOWING   THE    NUMBER    OF    BUILDINGS    TO    WHICH    WATER   IS   SUPPLIED, 
ALSO     THE    NUMBER    OF    FAMILIES,    VARIOUS    FIXTURES,    ETC., 
CONTAINED  IN  THE  SAME,  TOGETHER  WITH  THE  NUM- 
BER   OF    FIRE    HYDRANTS,    DEC.    3 1,    189I. 

LYNN. 

Dwellings S^S^T 

Stores  and  shops 926 

Factories 195 

Offices 396 

Restaurants  and  saloons 71 

School-houses 41 

Churches       .        .       ' 26 

Bakeries 32 

Laundries      .  ' .  15 

Engine-houses 6 

Families 13.313 

Boarding-houses 243 

Faucets 22,962 

•Water-closets 7»5io 

Bath  tubs 2,616 

Hand  hose 2*597 

Urinals .        .  248 

Heaters          .        .  - 412 

Stationary  engines 145 

Motors 18 

Greenhouses 26 

Drinking  fountains 24 

Standpipes,  fire 15 

Standpipes  for  water  carts 36 

Sewer  connections 16 

Automatic  sprinklers 46 

Hydrants 706 


SAUGUS. 

TOTAL. 

3" 

8.878 

19 

945 

195 

10 

406 

71 

2 

43 

I 

27 

32 

15 

3 

9 

380 

13^693 

243 

626 

23.588 

97 

7.607 

75 

2,691 

129 

3,726 

2 

250 

15 

427 

2 

147 

18 

4 

30 

24 

I 

16 

36 

16 

46 

94 

800 
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STATEMENT 


SHOWING  THE  YSARLY  REVENUE   OF  THE   DEPARTMENT   SINCE   THE    FIRST 
INTRODUCTION   OF  WATER   INTO   THE   CITY   IN    1 87 1. 


From  October  i 

1871,  to 

From  Januarj  i, 

1872,  to 

From  January  i, 

1873,  to 

From  January  i, 

1874,  to 

From  January  i, 

1875.  to 

From  January  i, 

1876,  to 

From  January  i, 

1877.  to 

From  January  i, 

1878,  to 

From  January  i, 

1879,  to 

From  January  i, 

1880,  to 

From  January  i, 

1881,  to 

From  January  i, 

1882,  to 

From  January  i, 

1883.  to 

From  January  i, 

1884,  to 

From  January  i, 

1885.  to 

From  January  i, 

1886,  to 

From  January  i, 

1887,  to 

From  January  i, 

1888,  to 

From  January  i, 

1889,  to 

From  January  i, 

1890,  to 

From  January  i, 

1891,  to 

January 

I  January 

January 

January 

I  January 

>  January 
January 
January 

•  January 
January 
January 

•  January 

>  January 
January 
January 

I  January 
January 
January 

t  January 

•  January 

•  January 


1, 1872 

1. 1873 

I,  1874 

I.  187s 

1, 1876 

1, 1877 

1, 1878 

I,  1879 

I,  1880 

1, 1881 

I.  1882 

1. 1883 

1. 1884 

1, 1885 

1. 1886  . 

1. 1887 

I,  I8S8 

1,1889  . 

1, 1890 

I,  I89I 

1, 1892 

$8,989  00 
27,568  16 
47,992  61 

53.545  61 
52.553  26 
60,867  13 
64,002  50 
67^570  14 
73.949  80 
79^635  12 
80,967  76 
94.419  52  . 
98.893  54 
114,903  86 
110,089  11 
116,375  70 

'23.507  73 
134,480  27 
141.865  53 
154.788  27 
171744  85 

$1,878,709  46 


Report  of  the  Superintendent. 


To  David  Knox^  Esq.^  President  Public    Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  respectfully 
herewith  present  the  annual  report  of  the  Superintendent  for  the 
year  ending  Dec.  31,  1891. 

WATER   SUPPLY. 

On  the  first  of  January,  1891,  the  total  amount  of  water  in  all  of 
the  ponds  was  886,647,463  gallons.  The  supply  exceeded  the 
consumption  until  April  6th,  when  the  entire  amount  of  water 
stored  was  1,121,913,109  gallons.  From  this  time  the  supply 
was  less  than  the  consumption  until  Dec.  19th,  when  the  total 
supply  was  but  350,490,640  gallons,  equal  to  1 1 2  days'  needs. 
This  result  shows  that  without  the  new  supply  from  Walden  and 
Glen  Lewis  ponds,  we  should  have  had  an  insufficient  amount  of 
water,  and  demonstrated  beyond  all  doubt  the  necessity  of  their 
addition  to  our  system.  It  also  becomes  evident  that  the  time  is 
not  far  distant  when  our  supply  must  be  increased.  During  the 
summer  months  the  water  of  the  new  ponds  became  unfit  for 
domestic  use,  and  we  were  obliged  to  depend  entirely  upon 
Breed's  and  Birch  ponds,  which  held  a  sufficient  supply  for  this 
year,  but  was  reduced  to  81,253,90c  gallons,  equal  to  26  days' 
demands,  before  the  water  in  the  upper  ponds  became  fit  for 
family  use.  The  bad  taste  and  odor  was  due  to  the  presence  of 
vegetable  organisms,  which  may  soon  disappear.  Should  their 
presence  continue  for  any  length  of  time,  it  will  become  a  serious 
injury  to  our  water  supply,  and  may  make  it  necessary  to  filter 
the  water  for  a  portion  of  the  year.  No  water  was  wasted  during 
the  year^  from  Breed's  or  Birch  ponds,  and  471,828,060  gallons 
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of  water  were  taken  from  Breed's  pond ;  3479568,986  gallons 
ftom  Birch  pond,  and  323,895,088  gallons  through  the  canal, 
from  Hawkes  brook  and  Walden  and  Glen  Lewis  ponds,  making 
a  total  of  1,143,292,134  gallons,  being  175*9559770  gallons  in 
excess  of  the  amount  pumped  in  1890.  The  amount  of  water 
taken  from  each  source  monthly  can  be  seen  in  Table  III.  An 
examination  of  the  analysis  of  the  water  made  by  the  State  Board 
of  Health  will  show  the  quality  of  water  used. 

CANAL. 

The  flumes  and  waste  ways  connecting  both  Hawkes  and 
Penny  brooks  with  the  canal  were  rebuilt. 

RESERVOIR. 

The  bridge  to  the  gate  house  has  been  replaced  with  a  new 
one.     No  other  repairs  are  needed. 

PUMPING   STATION. 

By  the  construction  of  a  Moore  Water  Tube  Boiler  of  200 
horse  power  capacity,  we  have  sufficient  boiler  power  to  run 
both  pumping  engines  together  at  their  highest  speed,  pumping 
15,000,000  gallons  of  water  in  24  hours,  and  should  either  of  the 
boilers  become  disabled,  there  would  still  be  one  able  to  furnish 
our  daily  supply  without  any  delay.  The  necessary  repairs  on 
the  old  boilers  have  been  made,  the  roof  to  the  building,  where 
leaky,  has  been  repaired.  New  sides  were  put  in  for  the  coal 
bunkers.  In  December,  the  new  boiler  plant  was  put  in  under 
contract  with  Mr.  A.  J.  L.  Loretz,  and  is  now  complete  and  in 
operation.  The  plant  consists  of  a  complete  outfit  to  run  the 
new  Loretz  engine  to  its  fullest  capacity,  and  capable  of  fur- 
nishing over  200  horse  power.  The  type  of  boiler  is  known  as 
the  National  Water  Tube  and  Moore's  system.  A  heater,  as 
economizer,  has  been  connected  with  the  plant  to  utilize  the 
waste  heat  in  the  smoke  connection.  A  hot  water  tank  was  con- 
nected with  the  Loretz  engine  to  receive  all  the  condensed  water 
from  the  steam  jackets,  receiver,  heater  and  other  drips,  and 
return  the  same  back  to  the  boiler.  Previously  this  water  of  a 
high  temperature  had  run  to  waste,  consequently  reducing  the 
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efficiency  of  the  engine  to  a  marked  extent.  The  duty  of  the 
L.  Loretz  engine  as  herein  recorded  has  not  been  as  high  as  it 
might  have  been  had  the  steam  generated  by  the  old  boilers  been 
of  sufficient  high  pressure  to  run  the  new  engine  as  designed.  It 
was  deemed  unsafe  to  carry  the  required  pressure  on  boilers  that 
have  been  in  constant  use  over  20  years.  The  recent  work  since 
the  new  boiler  has  been  in  operation  has  shown  improved 
results. 

WATER    FOR   FIRE   SUPPLY. 

In  accordance  with  an  order  passed  in  the  Board  of  Aldermen, 
June  30th,  1891,  bids  were  called  for  to  furnish  9,000  feet  of  20" 
pipe.  The  contract  was  awarded  to  R.  D.  Wood  &  Co.,  who 
were  the  successful  bidders.  Owing  to  the  delay  in  delivering 
the  pipe,  it  was  found  to  be  impossible  to  commence  the  work 
the  past  season.  The  pipe  is  now  on  hand  and  the  work  will 
be  started  as  early  in  the  spring  as  the  weather  will  permit. 

STREET   MAINS. 

During  the  year  the  cement  lined  pipes  in  Willow,  Almont, 
Mulberry  and  Buffiim  streets,  Oxford,  from  Market  street  to 
Buffum  street,  Washington  street,  from  Union  to  Oxford  street, 
Ridgeway  street,  from  Adams  to  Mt.  Pleasant  street,  Munroe 
street,  from  Market  to  Washington  street,  South  Common  street, 
from  Elm  street  to  the  Common,  and  Chippewa  court,  from 
Lewis  street  to  the  hydrant,  were  taken  out  and  replaced  with 
cast  iron  mains.  In  Bay  View  avenue,  for  96  feet,  and  the  Great 
Woods  Road  for  320  feet,  the  pipes  were  lowered  on  account  of 
the  change  in  the  g^ade.  Three  thousand,  nine  hundred  and 
thirty-nine  feet  of  cast  iron  pipe,  from  4"  to  16"  in  diameter,  has 
been  laid  in  78  streets ;  of  this  amount  6,665  ^^^^  ^^^  ^^^^  ^^ 
replace  the  cement  pipe  formerly  used.  Three  thousand  one  hun- 
dred and  eighty  feet  of  smaller  size  has  been  laki  in  courts,  as 
mains ;  201  services  were  changed  from  the  old  pipe  to  the  new  ; 
51  gates  have  been  set  in  connection  with  the  new  mains;  47 
hydrants  have  been  set,  597  services  have  been  put  in,  aggre- 
gating 26,954  feet  in  length  ;  48  services  have  been  extended,  of 
an  aggregate  length  of  i  ,970  feet ;  97  services  have  been  discon- 
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tinued.  In  trenching  for  mains,  2,923  feet  of  ledge  has  been 
excavated  ;  7  new  hydrants  set  in  place  of  old  ones ;  22  hydrants 
have  been  repaired ;  5  hydrants  changed  in  location ;  26  new 
gate  boxes  set  to  replace  old  ones ;  27  gates  repaired ;  14  gates 
taken  out  and  replaced  with  new  ones;  541  corporations  have 
been  dug  up  and  drilled  out;  261  new  iron  stop  boxes  put  in 
place  of  decayed  wooden  ones;  97  stop-boxes  raised  where  the 
walks  were  graded  :  130  stop-boxes  lowered  ;  91  new  meters  put 
in;  12  meters  taken  out;  68  meters  changed  and  repaired;  10 
outside  meter  boxes  put  in  ;  37  stop  and  wastes  put  in  to  replace 
old  ones ;   108  leaks  in  service  pipes  were  repaired. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  submitted, 

John  C.  Haskell, 

Superintendent, 
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TABLE    I. 

SHOWING   THS  CONSUMPTION   OF  WATSR   FOR   THE  YSAR   ENDING    DECEM- 
BER 31,    189I. 
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[anuarjr    .     . 
>ekruary      . 

89,319.676 
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8,482 

48.50 

46  2j; 

80,651,083 

2,880,396 
3,947,824 

884 

48.49 

46.23 

March      .    . 
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88,513,096 

67,428 

4963 

47.32 
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3.612 
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47.36 

May     .     .     . 

93,666,979 

2,989.257 

38.821 

50.32 

47.98 

fune    .     .     . 
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59" 

.S6.36 
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57.94 
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55.25 

August     .     . 
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97,831,379 
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55  49 
52.83 

September    . 

3-291.504 
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55.41 

October    .    . 

3,155,851 

135,653 

53.13 

5065 

November    . 

90455,527 

3,015,184 

140,667 

50.76 

48.39 

December 

94,170,042 

3,037,743 

22,559 

51.14 

48.76 

Totals  and 
Averages. 

1,142,943.580 

3,131,352 

52.72 

50.36 
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TABLE    II. 


AMOUNT   OF   WATSR    DRAWN   FROM   RACH   SOURCR   DURING    189I. 


BRBBD*8. 

BIRCH. 

CANAL. 

Total. 

Gallons. 
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Gallons. 

Gallons. 

January  . 
February 

39.736.390 

50.507.936 

gO.244.326 
80.831,600 

52.538,560 

28,293.040 

March      . 

73,106,042 

18,276,511 

91.382,553 
89.091,313 

April  .     . 
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12,394.062 

14,562.509 

May    .     . 

17.943.643 

7.465.212 

64.309.356 

89,718,210 

June    .     . 

9,446,516 

89.955.739 

106,736,922 
107.661,852 

July    .     . 

14,639.610 
78,228,524 

62.035,055 

30.987,187 
9.800,147 

August    . 

18,944.622 

106,973,293 

September 

83,600.373 

'3.941. 778 

• 

97.542.151 

October  . 

31,811,426 

67,233.130 

99.044.556 
87,622,535 

November 

75.599  388 

12,023.147 
87,800,588 

December 

8,642,235 
471.828.060 

96,442,825 

Total  .    . 

347.568,986 

323.895.088 

1,143.292,134 
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TABLE    III. 


SHOWIMO  THE  RAINFALL  AT  THR  PUMPING  STATION  FOR   189I. 
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TABLE    V. 


SHOWING   THB   LOCATION   OF   GATES   SET   IN    1S9I. 


Allen  avenue 
Alley . 
Alley . 
Archer 
Blake . 
Blake. 
Boston 
Boston 
Boston 
Campbell    . 
Chester  court 
Clark      .    . 
Concord 
Cook  .    .     . 
Crescent 
Doyle*8  court 
Downing  court 
Dungeon  avenue . 
Elizabeth  avenue. 
Emerson  place 


On  W.  line  Chestnut  street,  17  ft.  S.  of  N.  line  of  Al- 
len avenue. 

On  E.  line  Commercial  street,  16  ft.  6  in.  S.  of  N.  line 
of  Alley  street. 

On  E.  line  Blossom  street,  17  ft.  6  in.  N.  of  S.  line  of 
AUey  street. 

On  E.  line  Eastern  avenue,  13  ft.  S.  from  N.  line  of 
Archer  street. 

On  E.  line  Willow  street,  16  ft.  N.  from  S.  line  of 
Blake  street. 

On  W.  line  Mulberry  street,  17  ft.  N.  from  S.  line 
of  Blake  street. 

On  W.  line  Chestnut  street,  17  ft.  N.  from  S.  line  of 
Boston  street. 

On  E.  line  Collins  street,  17  ft.  N.  from  S.  line  of  Bos- 
ton street. 

30  ft.  8  in.  E.  of  hydrant  at  Cemetery  gate,  16  ft.  2  in. 
N  of  S.  line  of  Boston  street. 

On  S.  line  Springvale  avenue,  17  ft.  W.  of  E.  line  of 
Campbell  street. 

On  S.  line  Strawberry  avenue,  6  ft.  6  in.  N.  of  S.  line 
of  Chester  court. 

On  E.  line  Eastern  avenue,  17  ft.  S.  of  N.  line  of 
Clark  street. 

On  E.  line  Walter  street,  15  ft.  S.  of  N.  line  of  Con- 
cord street. 

On  N.  line  Jefferson  street,  13  ft.  6  in.  N.  of  S.  line  of 
Cook  street. 

On  E.  line  Chatham  street,  10  ft.  S.  of  N.  line  of  Cres- 
cent street. 

On  S.  line  Western  avenue,  14  ft.  6  in.  E.  of  W.  line  of 
Doyle's  court. 

On  E.  line  Shepard  street,  5  ft.  4  in.  S.  from  N.  line  of 
Downing  court. 

I  ft.  N.  from  high  service  main,  17  in.  W.  of  E.  line  of 
Dungeon  avenue. 

On  E.  line  Chatham  street,  17  ft.  S.  of  N.  line  of  Eliz- 
abeth avenue. 

On  S.  line  Nash  street,  4  ft.  W.  of  E.  line  of  Emerson 
place. 
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REPORT   OF  THE 


TABLE    v.— Continued. 


Euclid  avenue 

Florence     .    .    . 

Goldthwait .     .     . 

Great  Woods  road 

Harmon*      .     .     . 

Herschel     .     .    . 

Huron    .... 

Light      .... 

Morris     .... 

Morris     .... 

Munroe  .... 

Munroe  .... 

Nash 

Ocean  View  ave. . 

Oakville      .     .     . 

Perkins  .... 

Pleasant  View  ave 

Poplar    .... 

Preston  .... 

Ray 

Reed 

On  N.  line  Maple  street,  17  ft.  E.  of  W.  line  of  Euclid 
avenue. 

On  N.  line  Oakwood  avenue,  17  ft.  W.  of  E.  line  of 
Florence  street 

On  S.  line  Western  avenue,  17  ft.  E.  of  W.  line  of 
Goldthwait  street. 

ID  ft.  W.  of  hjdrant,   17  ft  N.  of  S.  line  of  Great 
Woods  road. 

On  W.  line  Walnut  street,  17  ft  S.  of  N.  line  of  Har- 
mon street. 

On  E.  line  Eastern  avenue,  17  ft.  S.  of  N.  line  of  Her- 
schel street. 

On  E.  line  Michigan  avenue,  17  ft.  S.  of  N.  line  of 
Huron  street 

On  N.  line  Neptune  street,  17  ft  W.  of  E.  line  of  Light 
street. 

On  W.  line  CotUge  street,  16  ft  W.  of  E.  line  of  Mor- 
ris streetJ 

On  E.  line  Linden  street,  16  ft.  W.  of  E.  line  of  Mor- 
ris street. 

On  E.  line  Market  street  17  ft.  W.  of  E.  line  of  Mun- 
roe street. 

On  W.  line  Washington  street,  17  ft.  W.  of  E.  line  of 
Munroe  street 

On  E.  line  Eastern  avenue,  16  ft.  W.  of  E.  line  of  Nash 
street. 

On  N.  line  Oakland  street,  7  ft  W.  of  E.  line  of  Ocean 
View  avenue. 

On  S.  line  Summer  street  17  ft.  W.  of  E.  line  of  Oak- 
ville street 

On  S.  line  Harrison  street,   17  feet  W.  of  E.  line  of 

I     Perkins  street, 
ave  |On  E.  line  Boylston  street  13  ft.  N.  of  S.  line  of  Pleas- 
ant View  avenue. 

On  E.  line  Myrtle  street,  13  ft.  S.  of  N.  line  of  Poplar 
street. 

I  ft.  W.  of  force  main,  17  ft.  S.  of  N.  line  of  Preston 
street. 


On  E.  line  Light  street,  16  ft.  6  in.  S.  of  N.  line  of 

Ray  street. 
On  S.  line  Factory  street,  17  ft.  E.  of  W.  line  of  Reed 

street. 


SUPERINTENDENT. 
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TABLE    V— Continued. 


Ridgeway    .     .     . 
Rockdale  avenue . 
Shillington  avenue 
Silsbee  avenue 
West  Neptune.    . 
South  Common  . 
South  Side  avenue 
Springvale  avenue 
Thomson    .     .     . 
Thurston  place 
Varnum  .... 
Washington  ave. 
Washington  street 
Washington  street 
Walter    .... 
Willow   .... 
Windsor  avenue  . 
Wentworth  place. 


On  S.  line  Adams  street,  12  ft.  S.  of  N.  line  of  Ridge- 
way  street. 

On  E.  line  Euclid  avenue,  17  ft.  S.  of  N.  line  of  Rock- 
dale avenue. 

On  W.  line  of  Linwood,  6  ft.  S.  of  N.  line  of  Shilling- 
ton  avenue. 

On  E.  line  Chatham  street,  17  ft.  N.  of  S.  line  of  Sils- 
bee avenue. 

On  E.  line  Light  street,  17  ft.  S.  of  N.  line  of  West 
Neptune  street. 

On  E.  line  Elm  street,  17  S.  of  N.  line  of  South  Com- 
mon street. 

On  S.  line  Boston  street,  16  ft.  6  in.  W.  of  E.  line  of 
South  Side  avenue. 

On  W.  line  Broadway,  16  ft.  4  in.  S.  of  N.  line  of 
Springvale  avenue. 

On  N.  line  Boston  street,  10  ft.  W.  of  E.  line  of 
Thomson  street. 

On  N.  line  Essex  street,  5  ft.  11  in.  W.  of  E.  line  of 
Thurston  place. 

On  S  line  Norton  street,  16  ft.  6  in.  W.  of  E.  line  of 
Varnum  street. 

On  W.  line  Walnut  street,  17  feet  S.  of  N.  line  of 
Washington  avenue. 

On  N.  line  Union  street,  18  ft.  7  in.  W.  of  E.  line  of 
Washington  street. 

On  S.  line  Oxford  street,  11  ft.  9  in.  W.  of  E.  line  of 
Washington  street. 

On  N.  line  Webster  street,  17  ft.  E  of  W.  line  of  Walter 
street. 

On  N.  line  Oxford  street,  14  ft.  6  in.  W.  of  E.  line  of 
Willow  street. 

On  E.  line  Boylston  street,  12  ft.  N.  of  S.  line  of 
Windsor  avenue. 

On  W.  line  Euclid  avenue,  10  ft  S.  of  N.  line  of  Went- 
worth place. 
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REPORT  OP  THB 


TABLE    VI. 


SHOWING   THB   LOCATION  OP   HYDRANTS   SET   IN   189I. 


STREET. 

LOCATION. 

Alley 

Corner  Commercial  street. 

Alley 

396  feet  from  Commercial  street. 

Archer    .... 

350  feet  from  Eastern  avenue. 

Boeton    .... 

400  feet  from  Cemetery  gate. 

Buffum    .... 

235  feet  S.  of  Oxford  street. 

Breed      .... 

Opposite  Mace  place. 

Clovelly      .     .     . 

363  feet  from  Western  avenue. 

Clark      .... 

350  feet  from  Eastern  avenue. 

Euclid  avenue 

475  feet  from  Maple  street. 

Euclid  avenue 

956  feet  from  Maple  street. 

Euclid  avenne 

1697  feet  from  Maple  street. 

Euclid  avenue 

2231  feet  from  Maple  street. 

Euclid  avenue 

Corner  Wentworth  pUce. 

Goldthwait      .     . 

363  feet  from  Western  avenue. 

Great  Woode  road 

685  feet  from  Lynn  field  street. 

Houston  place 

106  feet  E.  from  Thomson  street 

Huron    .... 

Corner  Eastern  avenue. 

Morris    .... 

330  feet  from  Linden  street. 

Newcomb  avenue 

Corner  Washington  avenue. 

Newcomb  avenue 

Corner  Garfield  avenue. 

SUPERINTENDENT. 
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TABLE     VI.— Continued. 


bTREBT. 

LOCATION. 

Oakville      .     .     . 

Corner  West  Neptune  street. 

Oxford    .... 

225  feet  W.  from  Wabhington  street. 

Oxford    .... 

Corner  Almont  street. 

Phillips  avenue    . 

145  feet  E.  from  Willow  avenpe. 

Park  avenue    .     . 

Corner  Springfield  avenue. 

Paradise  road  .     . 

469  feet  N.  from  Quebec  street. 

Pleasant  View  ave. 

307  feet  E.  from  Bo^rlston  street. 

Preston  .... 

133  feet  E.  from  Perkins  street. 

Quebec  .... 

Corner  Dungeon  avenue. 

Q^iebec  .... 

100  feet  W.  from  Paradise  road. 

Reed 

Corner  Factory  street. 

Rockdale  avenue . 

310  feet  E.  from  Euclid  avenue. 

Rockdale  avenue . 

607  feet  E.  from  Euclid  avenue. 

Springvale  avenue 

Corner  Campbell  street. 

South      .... 

185  feet  S.  from  Western  avenue. 

Southside  avenue 

591  feet  S.  from  Boston  street. 

Varnum  .... 

95  feet  S  from  Ray  street. 

Walnut  .... 

389  feet  S.  from  Washington  avenue. 

Washington  ave  . 

Corner  Walnut  street 

Washington  ave  . 

Corner  Garfield  avenue. 

Washington     .     . 

Near  Boston  &  Maine  R.  R. 
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REPORT   OF  THE 


TABLE    VL— Continued. 


STRBST. 

LOCATION. 

Washington     .     . 

Corner  Cleveland  avenue. 

Waterford  .     .    . 

300  feet  N.  from  Woodman  street. 

Wentworlh  place . 

584  feet  N.  from  Euclid  avenue. 

Windsor  avenue  . 

533  feet  E.  from  Bojrlston  street. 

Willow  .... 

Corner  Barker's  court. 

Willow  .... 

150  feet  S.  from  Oxford  street. 

SUPERINTENDENT. 
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TABLE    VII. 


SHOWING   THB    LEAKS    IN   PIPBS   AND   HYDRANTS,    189I. 


SIZB  OF  MAINS. 

16  in. 

la  in. 

10  in. 

Sin. 

6  in. 

4  in. 

X 

Tanua 

I 
a 

4 
4 
6 
6 

9 
6 

7 

4 
6 

3 

March 

3 

9 

8 

5 

a 

5 

I 

a 

7 

I 

April 

a 

Mav 

a 
1 

a 
I 

a 

1 

Tune 

3 
I 

Tulv 

Ausrust  ■•• ••••••••• 

I 

I 

I 

4 
4 

a 

October 

■ 

Xfivember ...* 

December. • 

1 

I 

ToUU 

3 

1 

4 

8 

43 

55 

33 
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REPORT   OF  THE 


TABLE    VIII. 


SHOWING   THE   KIND,  SIZE   AND   NUMBER   OP  METERS   IN   USE  IN    189I. 


KIND. 

4 

3 

3 

1% 

xVi 

1 

\ 

% 

H 

Tot. 

Worthinfllon 

1 

M 

3 

41 
ao 

3a 

»S 
6 

4 

a 

38 
56 
38 
10 
«3 

18 
40 

117 
117 
98 
42 
aa 

Ball&FttU 

.    .   . 

Thornton 

Union     

I 
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4 

Crown  ..    ••••■«•• 

1 

Nia^ra 

4 

^ 

2 

Weir 1  .  .  . 

• 
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•     1 
Bmoire  . 1... 

a 

Gem 

•  «  . 

Nash 

Frost 

Motors  ......... 

3 

3 

ToUls 

9 

. 

ai 

»3 

lao 

»59 

Sa 

a 

4.J 

Total  gallons  metered,  149,375,000. 
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REPORT   OF  THE 


TABLE    X. 


SHOWING   THE   AMOUNT  AND   SIZB  OF  CAST  IRON   PIPE  LAID  IK   189Z. 


STREETS  WHERE  LAID. 

SIZE  OF  PIPE 

• 

Street. 

From. 

To. 

16  in. 

la  in. 

10  in. 

8  in. 

6  in. 

4  in. 

Almont .... 

Union 

End  of  pipe  .  . 
Blossom    .  .  . 
Chestnut   .  .  . 
Bastern  avenue 
End  of  pipe  .  . 

Oxford 

♦575 
478 

Alley 

Alley 

Commercial ... 

Pleasant  st  court 
Morrill 

«4S 

H7 
378 

North 

Averill   .... 

West 

iiS 

Bav  View  ave. 

ts* 

k 

37a 
•78 
•8 
II 
67a 
no 

Blake 

Central  avenue 
Pl'sant  View  av 

Union 

Cemetery  gate. 
Eastern  avenue 
Washington  av. 

Lewis 

Walter   .... 

Mulberrv  .... 

Boylston    .  .  . 
Buffum  .... 

^Vindsor  ftvenue* 

Oxford 

*S9i 
».330 

Boston   .... 

Chestnut   .... 

Clark 

North 

Cleveland  ave 

West 

Chippewa  court 
Concord .... 

West 

♦S30 
3S» 

Clovelly.  .   .  . 
Crescent    .  .  . 

End  of  pipe  .  . 
Chatham    .  .  . 
Springvale    .  . 
High  serv.  main 
Chatham    ... 

Mapl 

Oakwood  ave  . 
End  of  pipe  .  . 
Washington  av. 
Hamilton  ave  . 

East 

188 

North 

317 
»7 

Campbell  .  .  . 
Dungeon  ave  . 
Elizabeth  ave  . 

East    ...... 

Quebec  ..... 

i,a3i 

North 

a54 

Euclid  avenue. 

Rockdale  avenue 
North 

if^99 

Florence    .  .  . 

134 

4«6 
417 

Great  Woods  rd. 

Park 

Garfield  avenue 

Newcomb  avenue 
High  Rock  .   .  . 

Grover    .... 

SUPERINTENDENT. 
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TABLE    X.— Continued. 


STREETS  WHERE  LAID. 

SIZE  OF  PIPE. 

Street. 

From. 

To. 

i6  in. 

13  in. 

lo  in. 

8  in. 

6  in. 

4  in. 

Grant 

End  of  pipe  .  . 
Western  avenue 
Winthrop  .  .  . 
Walnut  .... 
Washington  av. 
Eastern  avenue 
End  of  pipe  .  . 

North 

97 

Goldthwait  .  . 

End  of  street  .  . 

817 
164 

i20 

70 

Hancock    .  .  . 

North 

Harmon .... 

South 

Harrison  ave  . 

East    ...... 

317 

Herschel    .  .  . 

East 

144 

Hutchinson  ct. 

South 

34» 
»73 

Hcraston  ct    .  . 

Huron    .... 

Eastern  avenue 
Quebec  .... 
Euclid  avenue. 
End  of  pipe  .  . 
Allen  avenue  . 
Cottage  .... 
Washington    . 
Union 

Michigan  avenue 
South 

49S 

Hurd 

394 
376 

Keene     .... 

East 

Locust    .... 

South 

'95 

Morrill   .... 

East 

145 
68a 

Morris    .... 

Linden 

Munroe  .... 

Market 

*7S0 

Mulberry  .  .  . 
Nash 

Oxford 

♦SS4 
30s 
S13 

Eastern  avenue 
Washington  av. 
End  of  pipe  .  • 

North 

Newcomb  ave . 

Garfield  avenue  . 

Norton   .... 

Varnum 

65 
36 

Oakvilie    .  .  . 

Summer.  . 
Market  .  . 
End  of  pipe 
End  of  pipe 
Quebec  .  . 
Harrison   . 
Boylston    . 
Myrtle    .  . 

West  Neptune    . 

757 
♦24 

Oxford  .... 

Buffum  ..... 

♦i3.li 

Phillips  avenus 
Park  avenue    . 

Hydrant    .... 

370 

Springfield  ave  . 

3*5 
907 
443 

Paradise  road  . 

Park 

Perkins  .... 

Preston 

Pl'santViewav 

East 

317 
363 

Poplar    .... 

Walnut 
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REPORT   OP   THE 


TABLE    X.— Continued. 


STREETS  WHBRB  LAID. 

SIZB  OF  PIPE. 

Street. 

From. 

To. 

i6  in. 

13  in. 

10  in. 

Sin. 

6  in. 

4  in. 

Preston  •  •   .  . 

Perkins  .... 
End  of  pipe  .  . 
Dungeon  ave  . 

Light 

Euclid  avenue. 
Adams   .... 

SUles 

Factory  .... 
Chatham    .  .  . 
Broadway.  .  . 
Boston   .... 
End  of  pipe  .  . 

Elm 

Boston    .... 
Norton   .... 
Vamum  .... 
Webster    .  .  . 
Oxford   .... 
Walnut  .... 
End  of  pipe  .  . 
Woodman .  .  . 

Blake 

Boylston    .   .  . 
Euclid  avenue . 
End  of  pipe  .  . 
End  of  pipe  .  . 

Tapley 

President  .  .  . 

North 

as8 
MS 
704 

President  .  . 

North 

Quebec  .... 

R«y 

Rockdale  ave  . 

Paradise  road  .  . 

Vamum  ..... 

347 

754 

•33a 

North 

Ridgeway.  .  . 
Reservoir  road 

End  of  pipe  .  .  . 

West 

13a 

Deed 

South 

655 

SiUbee  avenue 

East| 

'7« 

Springvalc  ave. 
South  Side  ave. 

Cemetery  .... 

99S 

63a 

36 

End  of  avenue   . 

Stiles 

Reservoir  road  . 
End  of  Common. 

♦383 
307 

Houston    .... 

End  of  street  .  . 

48a 
"4 

Vamum  court . 

End  of  court   .  . 

Walter    .... 

North 

♦30 

».»S4 

776 

Washington.  . 
Washington  av. 
Walnut  .... 

Union 

•7M 

Cleveland  avenue 
Washington  ave. 

Waterford    .  . 

West 

3H 

Willow  .... 

Liberty 

•79a 

•49 

^Vindsor  ave 

\orth 

sss 

584 

Wentworth  pi  . 
West  Neptune 
Woodlawn    .  . 

South 

.  .  . 

End  of  street  .  . 

North 

»73 

Woodlawn    .  . 

South 

»3« 
397 

Waitt's  court  . 

East 



Totals 

96 

M74 

S.»H 

18.646 

13.699 

*  Re-laid.        f  Lowered. 


SUPERINTENDENT. 


41 


TABLE     XI. 


SHOWING  THE  AMOUNT   AND   SIZE   OP   CBMBNT-LINED   PIPE   LAID   IN    189!. 


8TRBBTS  WHBRB  LAID. 

SIZB  OP  PIPB. 

Street. 

From. 

To. 

a  in. 

iHin. 

Cook 

Doyle's  court  .   .  . 
Downinip  court  .  . 

Emerson 

Great  Woods  road 
Ocean  View  avenue 
Shillingtun  avenue 
Chester  court  .   .  . 
Thurston  place  .  . 

Jefferson 

Western  avenue .  . 
Shepard.  .  ^  .  .  . 

Nash 

End  of  4.in.  pipe  . 

Oakland 

Linwood 

Strawberry  avenue 
Essex 

End  of  pipe    .... 

South 

East 

East 

West 

West 

West 

East 

North 

164 

ao7 
3»S 

I>303 

ago 
386 

aai 

Totals 

a.959« 

aai 

MILBS.  PBBT. 

Total  pipe  laid  In  1891 7  5.259 

Cement  pipe  taken  up  and  replaced  with  cast  iron 1  1,585 

Total  extension 6  3,874 

Previously  laid 91  5*059 

Laid  to  January  1,  189a 98  3i<^53 

Private  pipe  in  Swampscott i  ,778 

Pipe  in  Saug^us 10  i.Sja 

Total  supplied  by  the  works 109  11983 
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REPORT   OF   THE 


Meteorological  Record  for  January,  1891. 


8  A.  M. 

I    p.  M. 

6  p.  M. 

24  HOURS  ENDING  8  A.  M. 

1 

u 

V 

1 

|| 

e| 

i 
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1 

1 

Mo 

si 

9t 

OS 

_: 

6 

g 

g 

g 

: 

*K  g 

c  & 

i 

2 

01 

1 

g 

^ 

s 

1 

II 

SI 

•3 

*5 

c 

Q 

n 

H 

« 

n 

H 

^ 

Q 

0 

ec 

I 

30.20 

200° 

30.15 

28.5° 

30.34 

26.0° 

38.0° 

200^ 

18.0° 

29.00^ 

0-34 

2 

2957 

380 

2941 

42.0 

29.38 

365 

430 

290. 

14.0 

36.00 

1.03 

3 

29.69 

290 

29.83 

295 

2996    21.0 

30.0 

10.5 

>9-5 

20.25 

4 

30.22 

12.5 

3023 

235 

3020  1  21.5 

24.0 

12.0 

12.0 

1800 

♦0  14 

5 

29.94 

24.0 

29.8s 

235 

29.85  '  20.0 

24.0 

18.0 

6.0 

21.00 

♦0.08 

6 

29.86 

20.5 

29.87 

250 

29.88  1  19.0 

26.0 

180 

80 

22. 00 

.... 

7 

2989 

180 

29.92 

300 

2994    23.5 

310 

15.0 

160 

2300 

.... 

8 

30.22 

170 

30.30 

29.0 

30.54    235 

29.0 

100 

19.0 

19.50 

.... 

9 

30.45 

"5 

3047 

29.0 

30.41    23.0 

29.0 

12  0 

170 

20.50 

.... 

lO 

30.24 

16.5 

30.22 

32.0 

30.20 

27.5 

32.0 

17.0 

15.0 

24.50 

II 

3008 

255 

29.94 

30.5 

29.70 

360 

43-5 

^5-5 

180 

3450 

084 

12 

28.80 

39-5 

28.93 

365 

29.20 

31.0 

405 

18.5 

22.0 

2950 

13 

29.60 

18.5 

29.69 

22.5 

2978 

16.0 

24.0 

12.0 

12.0 

1 8.00 

.... 

H 

2982 

240 

29.76 

330 

2975 

295 

340 

17.0 

17.0 

2550 

♦ooi 

15 

3030 

18.0 

30.37 

26.5 

30.36 

260 

28.0 

180 

100 

23.00 

.... 

i6 

30.38 

24.0 

3045 

27.0 

3053 

21.0 

290 

14.0 

I^.O 

21.50 

.... 

17 

30.51 

170 

30.36 

235 

30.24 

280 

30.0 

175 

t*2.5 

2375 

>  33 

i8 

29.83 

31.0 

29.84 

.^2.5 

29.00 

299 

320 

22  0 

100 

27.00 

006 

'9 

3005 

22.5 

30.04 

26.  s 

30.05 

23.0 

280 

20.0 

8.0 

24.00 

.... 

20 

29.98 

22.0 

29.97 

32b 

29.96  1  26.0 

33-5 

20.5 

13.0 

27  00 

.... 

21 

30.01 

260 

3004 

370 

30.03 

340 

370 

26  0 

II  0 

31-50 

O.I3 

22 

28.90 

370 

2964 

430 

29.44 

44.0 

47.0 

32.0 

15.0 

3950 

0.79 

23 

2979 

32.0 

29.88 

390 

30.00 

340 

40.5 

265 

140 

3350 

24 

30.15 

27-5 

30.16 

385 

30.14 

350 

380 

28.5 

95 

3325 

0.18 

25 

2950 

32.0 

2952 

315 

29.80 

28.0 

340 

21.0 

13.0 

2750 

035 

26 

29.96 

230 

29.9S 

370 

29.97 

31-5 

37  5 

22.5 

150 

30.00 

27 

3005 

27-5 

3009 

27.0 

30  10 

240 

295 

235 

6.0 

2650 

001 

28  30  17 

23.0 

30.25 

370 

30.26 

330 

37  5 

230 

14.5 

3025 

.... 

29    30.24 

320 

30.12 

340 

29.96 

350 

3S.O 

320 

130 

3350 

033 

30    2962 

35.0 

2967 

42.5 

29.76 

36.0 

44.0 

265 

175 

3525 

31 

30.17 

26.5 

30  18 

370 

3014 

330 

370 

28.0 

9.0 

32.50 

040 

Monthly  range 37.o° 

Monthly  mean 27.44° 

Monthly  rainfall 

•  Snow. 


6.03 


SUPERINTENDENT. 


47 


Meteorological  Record  for  February.  1891. 


&  A.  M. 

I    p.  M. 

6  p.  M. 

24   HOURS   ENDING   8   A. 

M. 

1 

n 

i 

E 

n 

1 

} 

ft 

n 

12 

s2 

Eo 

i 

1 

e 

s 
1 

.5 

I 

29.62 

36.0° 

2963 

44-5° 

2970 

385^ 

44-5^ 

32.5^ 

12.0° 

38.50° 

• . . . 

2 

30.06 

32.5 

30.20 

38.5 

3025 

30.5 

390 

24.0 

150 

31 50 

.... 

3 

29.96 

330 

29.63 

370 

2933 

42.5 

435 

17.0 

265 

30.25 

0.4S 

4 

29.77 

18.5 

29.89 

240 

3006 

135 

24.0 

00.0 

24.0 

12  00 

.... 

5 

3057 

50 

30.57 

185 

30.48 

20  0 

30.0 

50 

250 

1750 

.... 

6 

3024 

30.0 

3002 

37.0 

3000 

.340 

390 

235 

i5.5 

31 25 

.... 

7 

3006 

275 

3005 

370 

30.00 

33  5 

380 

280 

100 

3300 

0.43 

S 

2996 

30.0 

30.02 

280 

3023 

21-5 

30.0 

135 

165 

21 75 

0.12 

9 

3042 

22  0 

30.39 

270 

30.22 

30.0 

340 

22  0 

12.0 

2800 

0.72 

lo'  29.59 

32.0 

2963 

390 

29.70 

310 

400 

18.0 

22.0 

29.00 

.... 

11 

3009 

22  0 

3015 

28.0 

30.23 

230 

280 

»3  5 

»45 

20.75 

.... 

12 

3033 

190 

3027 

300 

30.18 

300 

340 

20.0 

14.0 

27  00 

.... 

13 

3004 

25.5 

3003 

370 

3001 

300 

380 

12.0 

26.0 

25.00 

.... 

14 

3030 

140 

3040 

185 

30.48 

'<-5 

21.0 

3-5 

18.5 

H.75 

15 

3061 

7-5 

3056 

21  0 

30.42 

240 

400 

6.0 

340 

23.00 

.... 

16 

29.83 

40.0 

2970 

4.S.O 

29.68 

415 

450 

380 

70 

41.50 

0  20 

n 

2957 

400 

2965 

365 

2972 

330 

47.0 

325 

140 

3975 

0.34 

18 

2954 

350 

2959 

41-5 

29.76 

330 

44.0 

18.0 

260 

31 00 

.... 

>9 

3039 

22.0 

30.45 

27  0 

30.45 

24.0 

295 

16.5 

130 

23.00 

.... 

20  30.49 

25-5 

3043 

27.0 

3034 

250 

340 

250 

9.0 

29.50 

048 

21;  29.85 

340 

29.72 

35-5 

29.66 

340 

360 

33.0 

30 

3450 

0.33 

22  29.71 

34.0 

297.S 

370 

29  95  1  27.5 

41.0 

19.0 

22.0 

3000 

.... 

23  3051 

20.5 

3054 

25-5 

30  52  1  23  5 

31-5 

20.0 

115 

2575 

.... 

24  30.43 

315 

3032 

440 

30  22  1  40  0 

47.0 

320 

150 

3950 

033 

25  29.84 

44-5 

2966 

540 

29  54  1  480  i  5«;  5 

42.5 

130 

49.00 

.... 

26  29.51 

42.5 

29.50 

41.0 

2948,350     460 

25.0 

21.0 

3550 

0.72 

27  2949 

26.0 

2970 

315 

29.90  !  24  0 

330 

II.O 

22.0 

22.00 

;... 

28 

30.44 

19.0 

30.40 

325 

3034 

310 

35.0 

12  0 

230 

2350 

.... 

Monthly  range  . 
Monthly  mean  . 
Monthly  rainfall 


55-5'^ 


28  74^ 


4»5 
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REPORT  OF  THE 


Meteorological  Record  for  March,  1891. 


8  A.  M. 


6  p.  M. 


24   HOURS   ENDING  8   A.  M. 
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E 
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E| 


!^ 

^ 

§ 

6o 

» 

*c  6 

^ 

Q 

I.O° 

27.0° 

S.O 

9.0 

17.0 

15.0 

15.0 

17.0 

15.0 

'l^ 

22.0 

8.0 

20.5 

21.0 

28.5 

90 
8.0 

34-5 

2^5 

15.0 

^00 

70 

350 

l:"" 

29.0 

80 

200 

15.0 

25.0 

9.0 

130 

310 

180 

130 

3<o 

14.0 

26.0 

9.0 

31.0 

50 

33.0 

70 

40.0 

6.0 

340 

100 

340 

II.O 

23.0 

19.0 

20.0 

14.0 

275 

12.0 

350 

80 

31-5 

160 

26.0 

19.0 

285 

100 

I* 

5*    I   s 


1 
2 

3 

4 
5 
6 

7 
8 

9 
10 
II 
12 
13 
14 
15 
16 

17 
18 

t9 
20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 
3» 


3037 
3050 
30.46 
2991 
29.83 
29.99 

30-05 
30.09 
30.20 
2993 
30.42 
3033 
29.86 
29.61 
30.16 
2998 
30.16 

30.15 
30.10 
3036 
30.16 
2978 
29,98 
30.18 
30.07 
3028 
3034 

29  9.'> 
29.87 
3003 

30  14 


24.0^ 

8.5 
17.0 
29.0 
230 

215 
30.0 
280 
35-0 
35-5 
34  5 
370 
385 

265 
340 
19  o 
31.0 
32.0 
32.0 
32.0 
40.0 
440 
36.0 
37-0 
30.0 
340 

39-5 
430 
415 
37-5 


3037 
3051 
30.40 
29.78 

2983 
29.97 
30.05 
3009 
30.20 
30.06 
30.44 
3033 
29.62 
29.66 
30.22 
29.83 

3019 
30.03 
30.23 

3037 
30.02 
29.80 
30.06 
30.19 
30.08 
3032 
3027 
29.91 
29.88 
30.02 
30.12 


28.5° 

150 

26.5 

315 

31-5 

29  o 

340 

34-5 

38.0 

37-5 
35-5 
42  o 

425 
35-5 
29.0 
430 
24.0 
42.0 
31.0 
330 
330 
450 
42.0 
44.0 

40.5 
330 
385 
38.5 
460 
38.0 
350 


3042 
30.48 

3039 
29.68 
29.87 
29.97 
3000 
30  10 
30.13 
30.15 
3042 
30.27 

2947 
2972 
30.22 

2985 
30.19 
29.94 
30.28 

30.34 
29.88 
29.83 
30.11 
30.16 
3008 
30.31 
30  16 
2986 
2990 
30.04 
30.10 


14..?° 

280° 
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Meteorological  Record  for  April,  1891. 
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Meteorological  Record  for  June,  1891. 
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Meteorological  Record  for  July,  1891. 


8   A.  M. 

I    P.  M. 

6  p.  M. 

24   HOURS   ENDING  8  A.  M. 

C 

k 

^ 

^ 

, 

1 

0 

i 

S 

V 

i 

it 

i 

be 

c 

A 

i 

V 

1 

i 

1 

1 

1 

E 

c  1 
5  ** 

►. 

5 

JS 

01 

^ 

A 

JS 

^x 

*S 

'« 

^ 

« 

h 

A 

n 

h 

h 

h 

Q 

Q 

« 

, 

30.05 

64.0° 

30.06 

68.0^ 

30.06 

68.0° 

700^ 

54.0^ 

160^ 

62.00*^ 

.... 

a 

30.08 

63.0 

30.07 

68.0 

30.03 

640 

69.0 

550 

14.0 

62.00 

.... 

3 

29.96 

62.0 

2992 

63.0 

2987 

72,0 

730 

590 

14  0 

66.00  ]  0.41 

4 

29.76 
29.80 

64.0 

29.74 

700 

2974 

71.0 

74.0 

56.0 

18.0 

65.00  ' 

5 

66.0 

29.79 

715 

2978 

^^5 

730 

560 

170 

64  50     

6 

2977 

63.0 

29.76 

660 

29.81 

680 

690 

540 

150 

61  50  J 

7 

29.94 

645 

29.94 

70.0 

2992 

62.0 

740 

5.50 

19.0 

64.50 

0.67 

8 

29.70 

61.0 

29.79 

68.0 

2984 

655 

700 

560 

14.0 

6300 

9 

29.96 

61.5 

30.00 

65  0 

30.00 

680 

680 

52.0 

160 

60.00 

lO 

30.18 

64.0 

30.23 

69.0 

3023 

735 

74.0 

52.5 

21.5 

63  25 

II 

30.29 

695 

30.30 

690 

3025 

64  0 

720 

530 

190 

62.^0 

12 

3021 

(^^'5 

30.16 

695 

30.12 

67.5 

r^ 

600 

125 

6625 

13 

30.12 

725 

30.11 

79.0 

30.07 

82  0 

83.0 

640 

190 

7350 

H 

30.05 

740 

30.03 

820 

2998 

79.0 
780 

850 

670 

18.0 

7600  i  .... 

'5 

25.95 

735 

29.88 

795 

29.85 

82.0 

660 

160 

74.00  .  004 

i6 

2993 

720 

29.92 

790 

2993 

740 

8i  0 

600 

2!  0 

70.50 

.... 

17 

30.07 

690 

30.08 

75.0 

3007 

770 

78.0 

570 

21.0 

67.50 

.... 

i8 

30.08 

68.0 

30.06 

71.0 

2996 

61.0 

740 

60.0 

14.0 

67.00 

0.29 

19 

29.80 

685 

29.90 

79-5 

29.96 

725 

82.0 

62  0 

200 

72.00     .... 

20 

30.16 

71-5 

3018 

740 

30.16 

67.5 

760 

62.0 

140 

69.00     .... 

21 

30.20 

70  0 

3025 

71.0 

30.27 

720 

730 

0  0 

17.0 

64.50  1  .... 

22 

30.39 

67.0 

30.38 

675 

30.35 

^•^ 

70.0 

'55.0 

15.0 

62  50     

23 

30.37 

62,5 

3035 

65.0 

30.29 

68.5 

70.0 

550 

15.0 

62.50 

.... 

24 

30.12 

655 

30.00 

67  0 

2994 

69.0 

70.0 

60.0 

too 

65.00 

0.37 

25 

2990 

700 

2990 

76.0 

2987 

69.5 

78.0 

600 

180       69.00 

26 

29.96 

64.0 

2995 

64-5 

29.92 

61 .0 

680 

540 

140    '    61  00 

.... 

27 

29.92 

600 

29.90 

685 

29.90 

69.0 

72.0 

520 

200 

62  00 

.... 

28 

3006 

6i.o 

3006 

730 

3005 

71.0 

73  0  1  60.0 

13.0 

6650 

067 

29 

3006 

61.0 

3006 

680 

30.04 

65.0 

680  1  S7  0 

II  0 

62  50 

0  07 

30 

29.^7 

6^  0 

29.92 

72.5 

:9.8«: 

64  0 

73  5  1  57  5 

160 

65  50 

0.68 

31  29.S0 

605 

20.84 

65.0 

2983 

655 

66.0 

475 

18-5 

5675 

005 

Monthly  range 37.5° 

Monthly  mean •         .         .  65  41° 

Monthly  rainfall 3.25 


SUPBRINTKNDKNT . 


S3 


Meteorological  Record  for  August,  1891. 
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REPORT   OF  THE 


Meteorological  Record  for  September,  1891. 
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Meteorological  Record  for  October,  1891. 
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REPORT    OF   THE 


Meteorological  Record  for  November.  1891. 
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Meteorological  Record  for  December.  1891. 
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31.5 

225 

•42.75 

0.23 

27I  29.80 

33  0  j  29  85 

36.0 

29.91 

32.0 

380 

26.0 

120 

32.00 

.... 

28;  30.17 

27.0  1  30. 26 

340 

3032 

30.0 

360 

23.0 

130 

29.50 

.... 

29 

3036 

35.0    30.26 

41.0 

30.11 

42.5 

50.0 

350 

15.0 

42.50 

1.20 

30 

295^ 

46.0     29.60 

390 

2978 

350 

460 

16.0 

300 

31.00 

002 

31 

30.30 

175     30.40 

270 

30.43 

250 

290 

12.0 

27.0 

20.50 

.... 

Monthly  range 51. o° 

Monthly  mean 35-73° 

Monthly  rainfall 3.39 


SUMMARY    OF    STATISTICS. 
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LYNN  WATER  WORKS.  LYNN,  MASS. 


Population  by  census  of  1890, 
Date  of  construction, 
Owned  by 
Source  of  supply, 


55*737 

1870  to  1872. 

City  of  Lynn. 


Mode  of  supply, 


Four  artificial  storage  basins,  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  and  the  water  of  one  other  brook  in 
North  Saugus  taken  direct. 

By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co.,  of 
Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  10,000,000  daily  capacity. 


1.  Kind  of  coal  used, 

2.  Cost  of  coal. 


George's  Creek  Cumberland. 
$4.75  and  $4.50  per  net  ton  (2,000  lbs.)  delivered. 


3.     Coal  consumed  for  the  year,  in  pounds, 


Leavitt. 


Loretz. 


399,150         1,240,600 
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Leavitt.  Loretz. 

4.  Total  pumpage  for  the  year,  in  gal- 

lons, 

298,507,982   844,784,152 

5.  Average  dynamic  head  against  which 

pump  works, 

164.92  157.03 

6.  a.    Number  of   gallons  pumped   per 

pound  of  coal, 

680.95  747-86 

b.  Number  of  gallons  raised  lOO  feet 
per  pound  of  coal, 

1.067.80        1,237.63 

7.  Duty,  in  foot  pounds  per  lOO  pounds 

of  coal,  no  deductions, 

T^,.|.y_galjon8^puniped(4)xS.34Xiooxdynaniichead(5) 
J  total  coal  consumed 

102,863,001       89,179,013 

COST    OF   PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

VIZ.,  $9,718.42. 

8.  Per  million  gallons  raised  against  average  dy- 

namic head  (5)  into  reservoir, 

$8.50 

9.  Per   million  gallons  raised  one  foot  high  (dy- 

namic), 

5.41  cents 

COST    OF     PUMPING,    FIGURED     ON     TOTAL    MAINTENANCE,    VIZ., 

$113,420.30. 

10.  Per   million   gallons   raised   against   dynamic 

head  (5)  into  reservoir, 

$99.22 

11.  Per  million  gallons  raised  one  foot  high, 

63.18  cents 
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CONSUMPTION. 

Estimated  population  to  date  (Lynn  and  Saugus), 

Estimated  population  supplied, 

Total  number  of  gallons  consumed  for  the  year, 

Number  of  gallons  metered, 

Average  daily  consumption  in  gallons, 

Gallons  per  day  to  each  consumer, 


62,500 

59»40o 

1,142.943,580 

i49.27S»ax) 

52-7t 


DISTRIBUTION. 

Kind  of  pipe  used. 

Wrought  iron  cement-lined  and  cast  iron 
Size, 

From  2  to  16  inches  in  diameter 
Extended, 

6  miles,  3,874  feet 
Total  now  in  use, 

98  miles,  3,653  feet 
Number  of  leaks  for  the  year, 

136 
Hydrants  added, 

47 
Hydrants  now  in  use, 

705 
Gates  added, 

53 
Gates  now  in  use, 

854 
Range  of  pressure  of  city  for  day  and  night, 

50  to  65  pounds 
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SBRVICES 

Kind  of  pipe  used, 

Size  of  pipe  used, 

Extended, 

Discontinued, 

Number  of  services  added. 

Number  of  services  discontinued. 

Number  of  services  now  in  use, 

Total  length  of  services. 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1891, 

Total  length  of  services  in  Saugus, 

Meters  added. 

Meters  now  in  use, 


iron,  cement-lined  adamantaand  galvanized  iron 

}  to  10  inches  in  diameter 

28,924  feet 

4,275  feet 

597 

97 

9,678 

76  miles,  4,003  feet 

56 

348 

2,944  feet 

3  miles,  2,525  feet 

73 

413 
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E.  B.  Billings,  QyiNcr  A.  Towns, 
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To  the   Honorable  Mayor  and  City   Council  of  the   City  of 
Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-first  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

WATER   SUPPLY. 

The  water  supply  of  the  City  of  Lynn  consists  of  Breeds, 
Birch,  Walden,  and  Glen  Lewis  Ponds,  and  Hawkes  Brook.  The 
water  from  Breed's  pond  flows  through  an  iS"  pipe  direct  to  the 
pumping  station.  From  Birch,  direct  through  a  22"  pipe  to  the 
pumping  station.  From  Glen  Lewis  into  Walden,  over  a  spill- 
way or  through  a  36  "  pipe,  passing  under  the  dam  at  the  gate- 
house. From  Walden  pond  through  a  canal,  and  tunnel  to  the 
upper  end  of  Birch  Pond  ;  then  by  a  30  "  pipe  under  the  pond, 
connecting  with  the  22  "  pipe  leading  from  Birch  Pond  to  the 
pumping  station. 

The  water  from  the  canal  can  run  into  Birch  Pond  by  gravity 
until  it  reaches  a  depth  of  9  feet.  At  the  lower  end  of  the  canal, 
a  pumping  station  is  located,  containing  an  Ide  engine  and  Web- 
ber centrifugal  pump  of  10,000,000  gallons  daily  capacity  to  lift 
the  water  from  the  canal  into  Birch  Pond.  The  water  from 
Hawkes  Brook  flows  through  a  canal  into  Walden  Pond  canal. 
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Water  can  be  taken  from  each  of  these  sources  separately,  or  con- 
jointly by  the  following  combinations  : 

First,     Breed's  and  Walden  Ponds  and  Hawkes  Brook. 
Second,     Breed's  and  Walden  Ponds. 
Third,     Breed's  and  Birch  Ponds. 
Fourth,     Breed's  Pond  and  Hawkes  Brook. 
Fifth,     Hawkes  Brook  and  Walden  Pond. 

The  possible  benefit  to  be  gained  by  handling  the  different 
sources  separately  is  that  during  the  year  there  are  periods  when 
the  water  in  one  pond  is  better  than  in  any  of  the  others,  thus  al- 
lowing its  use  without  contamination  from  poorer  water. 

The  advantage  derived  by  drawing  from  two  sources  conjointly 
is  in  enabling  us  to  take  the  entire  flow  of  water  from  Hawkes 
Brook  at  all  times,  utilizing  the  waters  of  the  brook  when  the  flow 
is  not  suflScient  for  the  full  daily  supply,  by  supplementing  it  from 
the  pond  in  which  the  water  is  the  best. 

In  addition  to  this  supply,  we  have  a  right  to  take  the  waters 
of  Saugus  River,  at  any  time  when  there  is  more  than  12,000,000 
gallons  of  water  per  day  running  at  Pranker's  mill.  A  canal  is 
constructed  from  Saugus  River  at  Howlett's  mill  to  the  Hawkes 
Brook  canal  for  this  purpose,  but,  up  to  the  present  time,  we  have 
not  been  obliged  to  draw  from  this  source. 

The  past  summer  is  the  third  since  Walden  and  Glen  Lewis 
Ponds  have  been  used  as  Reservoirs.  The  first  appearance  of 
algae  was  noticed  in  June,  1890;  since  then  the  water  has  not 
been  entirely  free  from  its  presence. 

For  the  past  year  we  cannot  see  any  perceptible  improvement 
in  either  pond  over  previous  years. 

We  found  it  necessary  to  discontinue  the  use^of  water  from 
these  ponds  very  early  in  the  summer  on  account  of  the  large 
growth  of  algae,  which  caused  the  water  to  taste  exceedrngly  dis- 
agreeable. 

The  growth  of  algae  is  caused  by  the  presence  of  organic  mat- 
ter in  the  bottom  of  the  ponds.  It  is  doubtful  if  the  water  can  be 
used  in  the  summer  months  for  many  years.  The  quality  of  the 
water  would  be  improved  by  removing  the  organic  matter,  but 
from  the  deep  deposits  existing,  would  necessarily  be  a  very  ex- 
pensive undertaking. 
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The  water  from  these  ponds  has  been  used  through  the  winter 
season,  allowing  Breed's  and  Birch  Ponds  to  fill  for  use  during  the 
summer  months. 

The  trouble  we  have  experienced  the  past  year  has  convinced 
us  that  we  should  take  measures  to  ascertain  the  nature  of  the  vari- 
ous organisms  which  are  to  be  found  in  the  water. 

The  Superintendent  can,  by  microscopical  examination,  detect 
the  noxious  organisms  upon  their  first  appearance,  and  stop  its  use 
before  the  water  becomes  unpleasant. 

In  the  report  of  Mr.  Kirkwood  on  the  water  supply  Tor  the 
City  of  Lynn,  adopted  by  the  City  Council  March  7th,  1876,  a 
pond  was  advised  in  the  basin  of  Hawkes  Brook,  20  feet  in 
depth,  containing  70  acres  water  surface,  and  with  i7o,ocx>,ooo 
gallons  storage  capacity. 

During  the  last  summer  Mr.  Isaac  K.  Harris,  C.  E.,  has  made 
a  survey  of  the  basin  to  ascertain  the  practicability  of  securing  a 
greater  depth,  and  it  has  been  found  possible  to  increase  the  depth 
to  25  feet,  with  an  area  of  78  acres  water  surface,  and  storage  ca- 
pacity of  287,000,000  gallons.  While  this  reservoir  will  be 
needed  to  form  a  portion  of  the  water  supply  of  Lynn,  its  con- 
struction can  be  deferred  for  a  season,  although  our  experience  in 
Walden  Pond  shows  the  importance  of  constructing  the  basin  in 
advance  of  our  actual  needs,  to  give  time  for  the  purification  of 
its  water  by  natural  causes. 

To  estimate  the  probable  increase  in  consumption  for  the  next 
ten  years,  we  will  figure  on  the  basis  furnished  by  the  last  ten. 

In  1882,  the  consumption  was  551,428,907  gallons;  in  1892, 
1,299,041,098  gallons,  showing  an  increase  of  13.5  per  cent,  per 
year.  Taking  the  last  five  years,  in  1887  the  consumption  was 
868,346,338  gallons,  making  the  increase  from  1887  to  1892  ten  per 
cent,  per  year  ;  this  smaller  increase  was  probably  on  account  of  the 
fire  of  Nov.  26th,  1889.  Taking  the  last  two  years,  in  1890  the 
consumption  was  969,692,037  gallons,  an  increase  of  17  per  cent, 
per  year.  This  rapid  rate  was  partly  caused  by  the  increased  use 
of  hose  rendered  necessary  by  the  light  rainfall,  together  with  the 
more  general  connection  of  dwellings  with  the  sewers,  and  a  rapid 
growth  in  population.  From  these  figures  it  would  seem  proba- 
ble that  the  increase  for  the  next  ten  years  would  not  be  less  than 
13  per  cent,  per  year  on  the  present  consumption,  which  would 
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make  the  consumption  for  1902  2,987,794,525  gallons,  or  more 
than  double  our  present  supply. 

On  November  9th,  1891,  there  were  stored  in  Breed's  and  Birch 
Ponds,  83,606,566  gallons  of  water,  equal  to  twenty-seven  days' 
consumption  ;  in  Walden  and  Glen  Lewis  Ponds  307,770,640  gal- 
lons, equal  to  ninety-eight  days'  consumption,  making  a  total  of 
125  days'  supply.  From  this  time  no  available  water  has  been 
wasted,  and  the  entire  yield  of  our  drainage  basin  has  been  stored 
or  used.  On  November  9th,  1892,  there  were  stored  in  Breed's 
and  Biich  Ponds,  34,196,665  gallons,  equal  to  ten  days'  supply,  in 
Walden  and  Glen  Lewis  Ponds,  367,783,639  gallons,  equal  to  103 
days'  supply,  making  a  total  storage  on  hand  of  1 13  days.  Dur- 
ing this  twelve  months  the  total  available  yield  of  our  entire  water- 
shed was  1,285,493,656  gallons,  a  deficiency  of  twelve  days'  sup- 
ply. Had  the  rainfall  for  this  period  been,  as  in  1883,  29.14 
inches  instead  of  40.67  inches,  it  is  evident  that  without  any 
allowance  for  increased  consumption  due  to  the  extreme  dry 
weather,  or  the  fact  that  with  a  small  rainfall  a  less  proportion  of 
that  rainfall  can  be  gathered,  we  should  have  received  a  total 
yield  of  921,054,466  gallons  to  meet  a  consumption  of  1,274,890,- 
558  gallons,  leaving  a  deficiency  of  353,836,092  gallons,  equal  to 
ninety-nine  days'  supply.  As  on  Nov.  9th,  1892,  we  had  113 
days'  supply  in  the  ponds,  it  is  evident  that  we  would  have  been 
obliged  to  use  Walden  Pond  water  during  the  summer  of  1892,  for 
eighty-nine  days. 

The  experience  of  the  last  year  shows  that  with  the  present  con- 
sumption we  now  have  sufficient  storage  capacity  for  all  the  water 
that  the  water-shed  can  furnish,  and  that  nothing  will  be  gained 
by  the  addition  of  Hawkes  Brook  pond  until  we  can  add  to  the 
water  supply,  except  furnishing  a  basin  containing  less  organic 
matter  than  Walden  Pond,  and  which  will  furnish  good  water 
through  the  summer  months  at  an  earlier  date.  In  view  of  the 
probable  increased  consumption  as  estimated,  our  pre^nt  supply, 
together  with  the  addition  of  all  water  that  could  be  secured  when 
more  than  12,000,000  gallons  of  water  were  running  in  Saugus 
River  at  Pranker's  mill,  will  be  inadequate  within  five  years,  and 
the  Board  recommends  that  the  City  Council  petition  the  Legisla- 
ture for  the  right  to  take  the  waters  of  Saugus  River  and  its  tribu- 
taries above  Howlett's  mill  for  an  additional  water  supply. 
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HIGHLAND   SERVICE. 


The  problem  of  supplying  better  pressure  to  the  high  service 
has  received  especial  attention.  Examinations  made  for  that  pur- 
pose by  A.  J.  L.  Loretz  of  Brooklyn,  N.  Y.,  and  George  H. 
Bishop  of  Middletown,  Conn.,  resulted  in  reports  on  three  distinct 
systems,  the  first  of  wrhich  consists  in  locating  an  entire  pumping 
plant  near  the  present  distributing  reservoir,  and  pumping  the 
water  from  this  reservoir  into  another  reservoir  to  be  located  upon 
the  adjacent  hill,  with  a  maximum  head  of  forty-six  feet  above 
the  present  reservoir.  The  estimated  first  cost  is  $51,600.00, 
with  a  yearly  cost  for  maintenance  of  $3,100.00 

System  two  consists  of  a  hydraulic  engine,  taking  the  water 
from  the  force  main  between  the  pumping  station  and  the  reser- 
voir, and  pumping  into  a  stand  pipe  on  the  hill  above  the  present 
reservoir.  First  cost  $36,500.00,  yearly  expense  for  mainten- 
ance $850.00. 

Third  system  requires  a  reservoir,  as  in  the  first  system,  and 
consists  of  two  pumps  attached  to  the  double  Loretz  engine,  and 
pumping  the  water  from  the  pump  well  into  the  high  service 
reservoir,  the  power  to  be  supplied  from  surplus  steam  in  the 
Loretz  engine.  First  cost  $40,500.00,  no  expense  for  mainten- 
ance. 

Mr.  J.  O.  Heinze  has  another  solution  of  the  problem  under 
consideration,  and  will  submit  his  report,  and  a  proposition  to  con- 
struct the  work  to  the  Board. 

Still  another  system,  to  pump  the  water  by  a  hydraulic  engine 
from  the  distributing  main  into  a  stand  pipe  to  be  located  on  the 
hill,  is  being  investigated. 

When  all  proposed  systems  have  been  examined,  the  Board  will 
submit  a  report  on  the  various  propositions  to  the  City  Council. 

STREET    MAINS. 

Persuant  to  an  order  passed  by  the  City  Council,  a  20- inch 
main  was  laid  from  the  pumping  station  on  Walnut  street,  pass- 
ing through  Walnut,  Winter,  Cedar,  Mall,  and  North  Common 
streets.  City  Hall  square  and  Central  avenue,  connecting  with  the 
i6-]nch  main  at  Andrew  street,  also  through  Liberty  to  Willow 
street.     By  the  addition  of  this  main,  we  now  have  an  ample  sup- 
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ply  of  water  sufficient  to  meet  all  demands  of  a  greater  conflagra- 
tion than  the  fire  of  Nov.  26th,  1889. 

The  cement  lined  pipes,  formerly  supplying  the  residents  on  the 
streets  through  which  the  20  "  pipe  is  laid,  have  been  abandoned, 
and  the  services  connected  with  the  large  main.  The  cement 
lined  pipes  in  State,  Suffolk,  and  a  portion  of  Pleasant  street  and 
Harrison  court  have  been  taken  out  and  replaced  with  cast-iron 
mains. 

Numerous  bursts  occurred  in  the  cement  lined  pipes ;  nearly  all 
came  in  the  night,  at  the  time  when  the  pressure  is  the  greatest ; 
by  prompt  repairs  no  business  interest  suflfered  from  being  de- 
prived of  water.  It  is  the  intention  of  the  Board  to  replace  a 
portion  of  the  cement  lined  pipes  each  year,  with  cast-iron,  taking 
all  residential  streets  where  the  expense  of  maintenance  approach- 
es the  interest  on  the  cost  of  replacing  with  cast-iron  pipe,  and 
all  business  streets  where  mains  are  in  poor  condition,  and 
wherever  it  is  the  intention  of  the  City  Council  to  pave  a  street. 

The  rapid  increase  of  new  streets  called  for  a  large  amount  of 
new  work.  Mains  were  laid  in  all  streets  petitioned  for  where  the 
abutters  were  willing  to  pay  five  per  cent,  on  the  cost  of  laying 
the  pipe,  until  the  water  rates  on  the  street  equal  the  five  per 
cent,  per  year. 

By  an  order  passed  in  the  City  Council  June  9,  1892,  authority 
was  given  the  Public  Water  Board  to  purchase  land  on  the  water 
shed  of  Walden  and  Glen  Lewis  Ponds. 

The  following  pieces  of  property  have  been  purchased  under 
the  act : 

H.  A.  Newhall  and  Jackson  heirs,  3  acres,  70  rods  $206  25 

Caleb  Johnson,  6  acres 120  00 

F.  L.   Johnson,  3  acres 60  00 

J.  B.  &  H.  C.  Newhall,  11  acres       ....  220  00 

P.  A.  Chase,  5  acres 100  00 

P.  A.  Chase 860  88 

O.  B.  Mudge,  1 1  acres T14  50 

Also  a  piece  of  land  on  the  borders  of  Breed's  Pond 

from  E.  Breed  el  al.,  containing  4}  acres  for  1,187  5^ 
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WATER  DEBT    STATEMENT    FOR   THE    YEAR  ENDING 
DEC.    20,    1892. 

RECEIPTS   AND   EXPENDITURES. 

Water  debt  December  20,  1 891     .        .        .         $1,584.50000 

Amount  borrowed  during  year  ending  Decem- 
ber 20,  1892 75,000  00 

$1,659,500  00 

Amount  of  debt  paid  during  year  ending  Decem- 
ber 20,  1892 33«ooo  00 

Amount  of  debt  outstanding  ....  $1,62650000 

Receipts  from  water  rates  during  the  year        .    $168,093  70 
Appropriated   to  water  sinking  funds  by  City 

Council  in  1892 20,000  00 

Receipts  from  premiums,  and  accrued  interest 

on  loans 7»i94  73 

$195,288  43 

Expenditures  charged  to  water  maintenance      .  98845  47 

Net  receipts  carried  to  sinking  funds .         .        .  $96,442  96 

CONDITION   OF   SINKING    FUNDS. 

Amount  of  sinking  funds  Dec.  20,  1891,  as  per 
report  of  commissioners  ....  $171,565  56 

Amount  paid  to  commissioners  by  city  treasurer 

during  year  1892 $56,806  05 

Income  from  investments  reported  by  commis- 
sioners       6,930  81 

63,736  86 

Total  amount  sinking  funds     ....  $235,302  42 

Deduct  amount  paid  on   account    of  matured 

bonds 33.000  00 

Amount  in  hands  of  commissioners  Decem- 
ber 20,  1892 $202,302  42 

Add  net  receipts  from  water  maintenance  not 
yet  paid  to  commissioners       ....  76*442  96 

Total  amount  in  hands  of  commissioners  and 
in   city   treasury,  of  sinking  funds,  Decem-' 
her  20,  1892       ...  ...  $278,745  38 

Respectfully  submitted, 

W.    B.    LiTTLEFIELD, 

President, 


Report  of  the  Water  Registrar. 


Office  of  the  Water  Registrar,' 
Lynn,  January  2, 

To  W,  B.  Littlefield,  Esq.,  President  Public  Water  Board: 


Registrar,  \ 
^  1893-         J      , 


Sir, —  I    herewith  present  the  financial  condition  of  the  De- 
partment for  the  year  ending  December  31,  1892. 

receipts. 

Fixture  rates $123,436  78 

Meter  rates 39*040  31 

Additional  rates 3,868  60 

Miscellaneous  rates i>872  71 ' 

Fines 130  40 

Total  revenue $168,348  80 

Extra  pipe  and  labor $7,427  27 

Sale  of  wood 220  25 

7.647  52 

Total  receipts  as  per  cash  book  .  .  $175,996  32 

COMPARATIVE   STATEMENT    OF   REVENUE. 

Revenue  collected  during  the  year  $168,348  80 

City  appropriation 20,000  00 

Amount  outstanding  fixture  rates 
Amount  outstanding  meter  rates 
Amount  outstanding  meter  rates,  not  due 


$3,363  89 
739  53 
9,832  01 
13.935  43 


$202,284  23 
Deduct  amount  due  January  i,  1892     .        .  13.304  35 

Revenue  for  year  1892 $188,97988 

Revenue  for  year  1891 '71.744  85 

Increase $17,235  03 
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STATEMENT   OF    NET    EARNINGS  FOR    1892. 

Revenue $188,979  88 

EXPENSES. 

Interest $69,893  77 

Maintenance 28,126  14 

98.019  91 

Net  earnings $90,959  97 

EXPENDITURES. 
MAINTENANCE. 

Pumping  expenses $9>957  00 

Salaries  and  office  expenses 6,057  62 

Repairs  on  mains 3.560  27 

Repairs  on  services 3*034  13 

Stable  and  workshop 1^568  17 

New  supply 1,016  45 

Engines  and  boilers 675  19 

Meters 583  83 

Walden  Pond 809  12 

Birch  Pond 315  85 

Breed *s  Pond 115  43 

Reservoir 132  09 

Damages 138  51 

Engine  house 162  48 

CONSTRUCTION   EXPENSES. 

Mains,  hydrants  and  gates $55)i35  61 

Services  and  courts 12,81008 

Meters 2,554  56 

Hawkes  Pond 2,306  52 

Walden  Pond 1,681  63 

Breed's  Pond i»i87  5° 

Loretz  engine 645  65 

Engine  house  shed 226  00 

Yard  shed 99  85 

Highland  service 80  50 

Amount  received  for  pipe,  etc $7*427  27 

Amount  received  for  wood 220  25 


$28,126  14 


$76,727  90 
7.647  52 


Net $69,080  38 
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STATEMENT. 


SHOWING  COST  OF  WORKS  TO  JANUARY  I,  1893. 


Maine,  hydrants  and  gates 
Services  and  courts 
New  supply  and  land 
New  basin  and  land 
Engines  and  boilers 
Reservoir  and  land 
Birch  Pond  and  land 
Engine  house  and  land 
Breed's  Pond  and  land 
Pipe  conduit  and  land 
Force  mains  and  land 
Meters    . 

Highland  service  . 
Tubular  wells 
Engineering  . 
Hawkes'  Pond 
Work  shop  and  stable 

Total  cost   . 
Less  amount  received  for  pipe 
Less  amount  received  for  wood 
Less  amount  received  for  Deane  pump 

T  >Ul  net  cost 


$95,975  94 
4.151  93 
2,000  00 


$791,584  17 
249,083  04 
236,336  58 
179.440  50 
140,327  29 

131. 581  49 
93.471  84 
57.562  39 
56,435  28 
45.293  98 
41.546  13 
30,330  86 

12,431  »7 
9.374  02 
8,564  99 
2,306  52 
2,056  97 

$2,087,727  22 


102,127  87 
$1.985599  35 


Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kinds  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 


Respectfully  submitted, 

Wallace  O. 


MUDGE, 

Water  Registrar, 


H 
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SERVICES. 

Whole  number  of  services 10,588 

Put  in  during  the  year          .         .         .        ...        .         .  742 

Discontinued 175 

Not  in  use 82 

Turned  on  (new  services) 600 

Turned  on  (re*occupied) 128 

Turned  on  (change  of  ownership) 24 

Turned  on  (rates  and  fines  paid) 3 

Shut  off  (for  vacancy) 162 

Shut  off  (for  non-payment) 5 

Services  put  in  at  Saugus,  1892 93 

Whole  number  at  Saugus 440 


The  ratio  of  yearly  increase  in  the  number  of  services  from  1876  is  as 
follows : 


1876 
1877 
1878 

1879 
1880 
1881 
1S82 
1883 
1884 


6.54  per  cent.   1885 

7.60  -   » 

1886 

6.14  -   * 

1887 

6.04  '»   * 

1888 

8.75  -   * 

1889 

10.25  *»   • 

1890 

9.92  "   » 

1891 

1080  '*   * 

1892 

8.62  »'   » 

6.36  per  cent. 

6.58  " 

5.84  " 

6.67  ** 

6.67  *' 

7.40  " 

6.90  *• 

6.00  *• 
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STATEMENT 

SHOWING    THE    NUMBER    OP    BUILDINGS    TO    WHICH   WATER   ^S   SUPPLIED, 
ALSO    THE     NUMBER    OF    FAMILIES,    VARIOUS     FIXTURES,    ETC., 
CONTAINED   IN  THE  SAME,  TOGETHER  WITH  THE  NUM- 
BER   OP    FIRE    HYDRANTS,    DEC.  3I,     1892. 

LYNN. 

Dwellings 9*320 

Stores  and  shops 965 

Factories 213 

Offices 471 

Restaurants  and  saloons 104 

School-houses 42 

Churches 27 

Bakeries 32 

Laundries 16 

Engine-houses 8 

Families 14,089 

Boarding-houses 262 

Faucets 23,998 

Water-closets 9ii44 

Bath  tubs .  3,252 

Hand  hose  .........  2,923 

Urinals 248 

Heaters       ........  545 

Stationary  engines 166 

Motors 25 

Greenhouses 26 

Drinking  fountains 24 

Standpipes,  fire 15 

Standpipes  for  water  carts          ....  36 

Sewer  connections 16 

Automatic  sprinklers 62 

Hydrants  ' 747 


SAUOUS. 

TOTAL. 

394 

9.714 

20 

985 

213 

10 

481 

104 

42 

2 

29 

32 

16 

3 

11 

466 

14.555 

262 

753 

24.751 

140 

9,284 

109 

3.361 

142 

3.065 

2 

250 

16 

561 

2 

168 

25 

4 

30 

24 

I 

16 

36 

16 

62 

120 

867 
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STATEMENT 


SHOWING   THK   YEARLY   REVENUE   OF  THE   DEPARTMENT   SINCE  THE    FIRST 
INTRODUCTION   OF  WATER    INTO  THE  CITY   IN    1871. 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
F'rom 
From 
From 
From 
From 
FVom 
From 
From 
From 
From 
From 
From 


October 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 


871,  to  January  i, 

1872 

872,  to  January  i , 

1873 

873,  to  January  i, 

1874 

874,  to  January  i, 

1875 

875»  to  January  i, 

1876 

876,  to  January  i, 

1877 

877,  to  January  i, 

1878 

878,  to  January  i, 

1879 

1879,  to  January  i» 

1880 

1880,  to  January  i, 

1881 

881,  to  January  i, 

1882 

1882,  to  January  i, 

1883 

883,  to  January  1, 

1884 

884,  to  January  i, 

1885 

885,  to  January  i, 

1886 

886,  to  January  i , 

1S87 

887,  to  January  i, 

1888 

888,  to  January  i. 

1889 

889.  to  January  i , 

1890 

890,  to  January  i, 

1891     . 

891,  to  January  i, 

1892 

892,  to  January  i. 

1893     . 

$8,989  00 
27,568  16 
47,992  61 

53»545  61 
52.553  36 
60,867  12 
64,002  50 
67.570  '4 
73.949  80 
79»635  I 3 
80,967  76 

94.419  52 
98.893  54 
114.903  86 
110,089  II 
"6,375  70 
123.507  73 
134.480  27 
141.865  53 
154.788  27 

171.744  85 
188,979  88 

$2,067,689  34 
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FUNDED  WATER  LOAN. 


When  Paymblc. 


Feb.  1 

.  1893 

Feb.  I 

.  1893 

May  I 

.  1893 

May  I 

.  1894 

July  I 

,  1894 

Jan.  I 

.  1896 

Jan.  I 
Jan.  I 

»  "899 

,  1900 

Apr.  1 

f  1900  . 

Jan.  I 

»  1901  . 

Mar.  I 

»  1903  • 

*  J 

May  I 

»  1904 

Jan.  I 

»  1905 

Apr.  I 

.  1905  • 

May  1 

.  1905 

Dec.  I 

,  1905  . 

Nov.  I 

»  1913 

Nov.  I 

.  1913 

Mar.  If 

,  1914 

Dec.  I 

.  1914  . 

Dec.  I 

»  >9i5  • 

Apr.  I 

,  1916  , 

May.  I 

,  1916  . 

Sep.  I 

,  1916  . 

Oct.  I 

,  1916  . 

Feb.  t 

,  1917  . 

June  I 

y     I9>7 

July  I 

»  1917 

Aug.  I 

.  i9»7  • 

Oct.  I 

>  i9»7 

Nov.  I 

,  1917  . 

Apr.  I 

,  1918  . 

June  I 
]  uly  I 

,  1918 

.  19*8 

Apr.  I 

,  1919 

July  , 

,  1919 

Jan.  I 

,  1920 

Apr.  I 

>  1920 

Apr.  I 

,  1921 

Oct.  I 

t  192 1 

fan.  I 
Vuly  I 

,  1922 

»  1922 

Rate 

er.  Cent. 

Amount. 

4 

$13,400  00 

3! 

25,80000 

3| 

2,000  00 

31 

10,000  00 

6 

100,000  00 

6 

50,000  00 

50,000  00 

50,000  00 

10,000  00 

50,000  00 

8,000  00 

7,300  00 

200,000  00 

150,000  00 

71,500  00 

5,000  00 

20,000  00 

31,000  00 

50,000  00 

20,000  00 

6,000  00 

2,000  00 

24,500  00 

10,000  00 

9,000  00 

6,500  00 

3,500  00 

7,500  00 

5.000  00 

2,000  00 

6.500  00 

15,000  00 

10,000  00 

50,000  00 

100,000  00 

1 10,000  00 

35,000  00 

150,000  00 

50,000  00 

25,000  00 

50,000  00 

25,000  00 

•  $1,626,500  00 

Report  of  the  Superintendent. 


To  William  B.  Littlcfield,  Esg.,  Preset  Public  Water  Board: 

Sir: — In  compliance  with  the  city  ordinance,  I  respectfully 
herewith  present  the  annual  report  of  the  Superintendent  for  the 
year  ending  Dec  31,  1892. 

WATER    SUPPLY. 

On  the  first  of  January,  1892,  the  depth  of  water  in  Breed's 
pond  was  13' 4",  equal  to  79,810,136  gallons;  Birch  pond  was 
10'  6",  equal  to  84,918,462  gallons ;  Walden  pond  was  8'  3",  equal 
to  98,396,330  gallons;  Glen  Lewis  pond  was  17'  2",  122,946,810 
gallons,  making  a  total  of  386,071,738  gallons,  equal  to  123  days' 
supply,  figured  on  the  average  consumption  per  day  for  1891. 

All  of  the  available  rainfall  on  our  watershed  during  the  year, 
was  collected,  enabling  us  to  show  the  capability  of  our  water 
supply  for  1892,  which  gave  a  yield  of  1,329,202,559  gallons. 

On  January  first,  1893,  the  depth  of  water  in  Breed's  pond  was 
11'  5",  equal  to  49,172,745  gallons;  Birch  pond  was  7'  2",  equal 
to  19,490,226  gallons;  Walden  pond  was  14'  10",  equal  to  313,- 
943,830  gallons ;  Glen  Lewis  pond  was  8'  11",  equal  to  33,626,- 
398  gallons,  making  a  total  of  416,233,199  gallons,  equal  to  117 
days'  supply,  figured  on  the  average  consumption  per  day  for  1892, 
leaving  a  deficiency  for  the  year  of  six  days'  supply. 

As  the  storage  capacity  of  the  ponds  is  1,167,265,193  gallons, 
we  have  an  opportunity  to  collect  75X9031,994  gallons  before  any 
need  run  to  waste. 

In  1892  the  supply  was  in  excess  of  the  consumption  until 
June  4th. 

The  amount  required  for  consumption  from  Jan.  ist,  1893  to 
June  4th,  1893,  figured  on  the  daily  average  for  1892,  will  be 
551,647,635  gallons,  making  the  yield  necessary  to  fill  the  ponds 
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by  June  4th,  1893,  1,302,679,629  gallons,  an  amount  but  16,- 
522,930  gallons  less  than  the  total  yield  of  our  water  supply  for 
1892.  From  these  figures  there  seems  to  be  no  possibility  that 
our  ponds  can  fill  without  an  additional  supply  is  furnished. 

As  in  previous  years  the  water  in  Walden  and  Glen  Lewis 
ponds  became  unfit  for  use  early  in  the  summer.  No  water  was 
taken  from  this  source  from  July  7th,  until  Nov.  14th,  since  which 
time  our  supply  has  been  taken  from  Hawke's  brook  and  Walden 
pond. 

During  the  year  289,320,938  gallons  were  taken  from  Breed's 
pond,  313,399,048  gallons  from  Birch  pond,  and  696,321,1 12  gal- 
lons from  Walden  pond  and  Hawke's  brook  through  the  canal, 
making  a  total  of  1,299,041,098  gallons  pumped,  being  155,748,- 
964  gallons  in  excess  of  the  amount  pumped  in  1891. 

The  amount  of  water  taken  from  each  source  monthly  can  be 
seen  in  Table  III. 

An  examination  of  the  analysis  of  the  water  made  by  the  State 
Board  of  Health  will  show  the  quality  of  water  used. 

CANAL. 

Three  of  the  bridges  across  the  canal  have  been  rebuilt  and  one 
repaired,  80  feet  of  one  bank  of  the  canal  was  spiled  to  stop  leaks 
caused  by  the  action  of  the  frost  in  the  earth,  and  the  stone  masonry 
at  the  overflows  has  been  repointed.  The  sides  of  the  canal  are 
in  good  condition. 

PUMPING  STATION. 

The  buildings  are  in  good  condition. 

A  new  door  has  been  built  for  the  coal  shed  and  the  windows 
thoroughly  puttied  up  to  replace  the  old  putty  where  it  had  been 
broken  off'.  No  repairs  have  been  needed  on  the  Leavitt  engine. 
The  valve  seat  was  examined  in  October  and  found  to  be  in  about 
the  same  condition  as  when  last  reported. 

The  check  valve  in  the  20"  delivery  pipe  from  the  Leavitt  pump 
should  be  replaced  with  a  new  one,  the  old  one  being  so  badly 
worn  as  to  make  it  necessary  to  close  the  20"  gate  whenever  the 
engine  is  stopped. 

The  boiler  feed  pumps  attached  to  the  Loretz  engine  have  had 
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new  plungers  inserted,  changing  them  from  bucket  to  plunger 
pumps,  thereby  reducing  the  noise  and  adding  to  their  efficiency. 
The  pump  barrels  have  been  cut  and  connected  with  flanges, 
making  it  much  more  convenient  to  pack  the  plungers,  the  ball 
check  valves  used  as  suction  and  delivery  valves  for  the  feed  pumps 
have  been  removed  and  replaced  with  larger  ones  with  a  flat  seat 
and  Jenkins'  valve  which  made  less  noise  and  will  wear  much 
longer  than  the  old  ones.  Floor  gratings  have  been  set  around  the 
Loretz  engine  and  guard  gates  at  the  cross  heads,  making  less 
danger  in  operating  the  pumps.  The  expansion  joint  on  the  en- 
gine and  the  steam  pipe  connected  with  it  have  been  taken  down 
and  new  joints  made,  also  a  number  of  leaks  stopped  in  the  ex- 
haust pipes.  The  steam  pipes  leading  from  the  Moore  boiler  have 
been  taken  down  and  new  joints  made  throughout.  The  necessary 
repairs'  have  been  made  to  the  furnaces.  The  setting  of  the  old 
boiler  should  be  repaired  as  soon  as  possible.  The  grate  surface 
of  the  Moore  boiler  has  been  reduced  one  foot  in  depth  and  a 
heater  set  in  the  flue  in  addition  to  the  one  set  with  the  boiler,  a 
damper  has  been  placed  in  the  connecting  flue  and  attached  to  the 
damper  regulator.  All  of  the  feed  pipes  to  the  boiler  have  been 
covered  with  asbestos. 

WATER   MAIN   FOR   FIRE   SUPPLY. 

In  accordance  with  an  order  passed  in  the  Board  of  Aldermen, 
June  30th,  1 891,  a  20"  main  was  laid  from  the  pumping  station 
through  Walnut,  Winter,  Cedar,  Mall  and  No.  Common  streets, 
City  Hall  square,  Central  avenue  to  Andrew  street  and  through 
Liberty  street  from  Central  avenue  to  Willow  street.  By  the  ad- 
dition of  this  main  we  now  can  supply  over  one  million  gallons  of 
water  per  hour  in  the  business  portion  of  the  city. 

STREET  MAINS. 

During  the  year  the  cement  lined  pipes  in  State,  Suflfolk,  Cen- 
tre, and  Harrison  court.  Western  avenue  from  Federal  street  to  Cen- 
tre street.  Pleasant  street  from  Summer  to  Sea  street  were  taken 
out  and  replaced  with  cast-iron  mains.  The  cement  lined  pipes 
in  the  streets  through  which  the  20"  main  was  laid  were  discon- 
tinued. 
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Thirty-five  thousand  four  hundred  and  thirty-six  feet  of  cast-iron 
pipe  from  4"  to  20"  in  diameter  has  been  laid  in  66  streets,  of  this 
amount  12,849  feet  replaced  cement  pipe  previously  laid ;  1,357 
feet  of  smaller  size  has  been  laid  in  courts  as  mains ;  257  services 
were  changed  from  the  old  pipe  to  the  new  ;  44  gates  have  been 
set  in  connection  with  the  new  mains ;  648  services  have  been  put 
in,  aggregating  27,639  feet  in  length ;  34  services  have  been  ex- 
tended of  a  total  length  of  1,544  ^^t ;  175  services  have  been 
discontinued. 

In  trenching  for  mains  1,850  feet  of  ledge  has  been  excavated  ; 
2  old  hydrants  replaced  with  new  ones  ;  28  leaky  hydrants  repaired  ; 
2  gates  taken  out  and  replaced ;  6  new  gate  boxes  set  to  replace 
old  ones ;  580  coiporations  have  been  dug  up  and  drilled  out ;  225 
new  iron  stop  boxes  to  replace  wooden  ones ;  78  stop  boxes  and 
30  gate  boxes  were  changed  where  the  grade  of  streets  was 
changed  ;  83  new  meters  were  set ;  9  meters  taken  out ;  72  meters 
changed  and  repaired  ;  8  outside  meter  boxes  put  in ;  39  stop  and 
wastes  put  in  to  replace  old  ones ;  139  leaks  in  service  pipes  were 
repaired. , 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  submitted, 

John  C.  Haskell,   ' 

Superintendent, 
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TABLE   I. 

SHOWING   THE   CONSUMPTION   OF  WATER    FOR    THE   YEAR    ENDING    DBCEM- 
'  BBR   31,    1892. 


January .  . 
February  , 
March     .  . 
April  .  . 
May    .  . 
June    .  .  . 
July     .  .  . 
August  . 
September 
October.  . 
November 
December 


Totals  and  Averages. 


Gallons. 


«o7.754.»73 
99,181.402 
104,731,381 
100,607,709 
99.627,144 
111,147,615 
131,903,916 

"8,393»767 
110,414,700 

112,90337* 
103,486,348 
109399.078 


1,399,041,098    3.S49.a93 


B 
3  . 

S  «> 

a- 

r 


Gallons. 


3.475.944 
3,430,048 

3.378,109 
3.3S3.S90 
3.213,779 
3,704,931 

3.932.384 
33i9.»S4 
3,680,490 
3,643,060 
3,416,308 
3.545.132 


Gallons. 


438,199 


49».i42 
227,463 


128,934 


=3 


Gallons. 


55.896 
4».939 
24.5»9 
139.811 


113.230 
138.664 
38,430 
235352 


h 
si 

s 
S 


Galls. 


53.72 
52^ 
52.ai 
51-83 
49-67 
57.26 
60.77 
S9.03 
5638 
56.29 
5330 
54-79 


54^5 


2 


Galls. 

51-87 
5104 
50.4* 
50.05 
47-96 
55-29 
58.69 

57- 

54.93 

54.35 

50.98 

52.9" 

52.99 
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TABLE   11. 


AMOUNT  OP  WATER  DRAWN  FROM   EACH   SOURCE   DURING  THE  YEAR  1892. 


January  . 
February 
March  .  . 
April  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August  . 
September 
October  . 
November 
December 

Total     .  . 


Gallons. 


7,312,086 
687,531 


8,501,648 
30.39a,S»5 
3«»479.799 
5a.747.<"3 
21,046.935 

38»»35.o«» 
41,892,656 

3<>,5»7»457 
16.598,287 

389,320,938 


Gallons. 


55.321,40a 
100,335.765 
72.279,689 

68,743.»S4 
16,819,038 


3»3.399»048 


Gallons. 


97.»»3,5ii 
99.800,975 
J05.79M3S 
93.507354 
67.388.333 
80.965.318 
9.738.583 


47.645.803 
94.380,30s 

696,321,11s 


Total. 


GaUons. 


104^434.597 
100,488,506 

10S.79M38 
102/109,502 

97.780337 
"3.445.»«7 
> '7.796.99s 
121.282,700 
110.414,700 
110,635310 
103,992.296 
110,978.595 

1,299.041,098 
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TABLE    III. 
SHOWING   THB   RAINFALL  AT   THK   PUMPING   STATION   FOR    1893. 


1 

0 

1 

a 

6 

1 

•< 
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"3 
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1 
1* 

j 

1 

1 

1 

1 

1  . 

.  .  .  . 

ois 

0^ 
0.31 

O.S9 
0.37 
0.39 

0^3 

0.18 
0.56 

0.03 

0.30 

0.14 
0.01 
0.68 

0^ 
0.37 

O.I  I 

0.07 

0.04 
0.13 

0.04 

1.^7 
0.69 

0.03 

a , 

3 

0.06 
069 

0.0s' 
0.03 

4  •  «  .   <  > 

c 

1.51 

0.04 
0.03 

1. 
I: 

0  • 

•   •   •  • 

1.30 

o.'q5 

0.03 
0.10 

0^ 

0.1s 
0.1s 

0.36 

0.01 
0.01 
0.08 
1.08 

0.33 

0.01 

.    •    • 

.     .    . 
0.13 
0.09 

D.36 

0.13 
O.7S 

10 

0.33 

0.51 

13  .    .    .     .    . 

0.03 

ll  .    .         .    . 

0.01 
1.14 

0  16 

'4 

11:::  •  • 

0.09 

OJOl 

.  .  . 

0.40 
1.03 

0.16 

0.33 
0.33 

0.0s 

Owl3 
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0-37 

0.30 

0.18 

:i::: :: 

0US7 
0.30 

;;; 

0.30 

0.73 

0..35 
0.1s 

0^3 
0.31 
1.38 

0-34 

0.33 
0.19 

001 

1.50 

; ; ; 

0.03 

»9 

20 

31   •    «    •    •    • 

0.01 
0.01 

. 

2t 

0.03 

0.03 

.    .    . 
0.01 

0.05 

0.61 

0.60 
0.38 

2A 

O.Q3 

ac 

0/08 

0.08 
0.59 

0.0s 
0.3s 

O.Il 

3I : ; : : : 

OU>I 

0.03 
0.09 

37 

0.56 
0.1S 

3.:; .. 

30    .      a       <       •      . 

OU3I 
0.03 

30 

3» 

.     .    . 

4.86 

a^3 

3.33 

0^ 

5-53 

iS6 

1.63 

6.95 

«^ 

3.53 

5.36 

1.31 

Rainfall  for  the  year,  39.67. 
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TABLE   V. 


SHOWING   THE   LOCATION  OF   GATES   SET   IN    1892. 


LOCATION. 


Adani8  court 
Amory    . 
Boston    . 
Camden  . 
Camden  . 
Cooper    . 
Cedar      . 
Cowdrey  avenue 
Dearborn's  court 
Dell's  court 
Elizabeth  avenue 
Elmwood  avenue 
Erie    .... 
Fairchild      .     . 
Franklin      .     . 
Garfield  avenue 
Hathaway    .     . 
Hathaway   .     . 
Hutchinson  court 
Ida      .     . 
King's  Beach  Ter. 


On  line  S.  side  Adams  street,  13  ft.  W.  of  E.  side  of 

Adams  court. 
On  line  W.  side  Grove  street,  17  ft.  S.  of  N.  side  of 

Amory  street. 
On  line  W.  side  Cedar  street,  14  ft.  S.  of  N.  side  of 

Boston  street. 
On  line  E.  side  Cooper  street,  17  ft.  S.  of  N.  side  of 

Camden  street. 
On  line  E.  side  Cooper  street,  17  ft.  S.  of  N.  side  of 

River  street. 
On  line  N.  side  Western  avenue,  17  ft.  W.  of  E.  side 

of  Cooper  street. 
On  line  N.  side  Winter  street,  17  ft.  E.  of  W.  side  of 

Cedar  street. 
On  line  W.  side  Lynnfield  street,  17  ft.  S.  of  N.  side 

of  Cowdrey  avenue. 
On  line  N.  side  River  street,  8  ft.  E.  of  W.  side  of 

Dearborn's  court. 
On  line  N.  side  Oakland  avenue,  7  ft.  W.  of  E.  side  of 

Dell's  court. 
On  line  W.  side  Cedar  Hill  avenue,  17  ft.  S.  of  N. 

side  of  Elizabeth  avenue. 
On  line  S.  side  Neptune  street,  17  ft.  W.  of  E.  side  of 

Elmwood  avenue. 
On  line  W.  side  Eastern  avenue,  17  ft.  S.  of  N.  side  of 

Erie  street. 
On  line  S.  side  Western  avenue,  17  ft.  W.  of  E.  side 

of  Fairchild  street. 
On  line  N.  side  North  Common  street,  17ft.  E.  of  W. 

side  of  Franklin  street. 
On  line  S.  side  Washington  avenue,  17  ft.  W.  of  E. 

side  of  Garfield  avenue. 
On  line  W.  side  Light  street,  17  ft.  S.  of  N.  side  of 

Hathaway  street. 
On  line  E.  side  Minot  street,  17  ft.  S.  of  N.  side  of 

Hathaway  street. 
On  line  E.  side  J.  W.  Hutchinson's  land,  11  ft.  N.  of 

S.  side  of  Hutchinson's  court. 
On  line  N.  side  Camden  street,  12  ft.  W.  of  E.  side  of 

Ida  street. 
On  line  S.  side  Ocean  street,  13  ft.  W.  of  E.  side  of 

King's  Beach  Terrace. 
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TABLE  v.— Continued. 


UXTATXON. 


Lake  wood  avenue 
Liberty  .... 
Liberty  .... 

Mall 

Newcomb  avenue 
North  Common  . 
Oakville .  . 
Orchard .  . 
Pike's  court 
Pitkin  .  . 
Ray  .  .  . 
Rhodes  avenue 
Safford  .  . 
Safford  .  . 
Sylvia  .  . 
Sterling .  . 
Western  avenue  . 
Western  avenue  . 
Washington  .  . 
Winnepurkit  ave. 
Western  avenue  . 
Woodland  avenue 
Verona  .... 
Verona    .... 


On  line  W.  side  Euclid  avenue,  17  ft.  S.  of  N.  side  of 

Lakewood  avenue. 
On  line  W.  side  Central  avenue,  17  ft.  N.  of  S.  side 

of  Liberty  street. 
On  line  E.  side  Stewart  street,  15  ft.  S.  of  N.  side  of 

Liberty  street. 
On  line  w.  side  North  Common  street,  19  ft.  S.  of  N. 

side  of  Mall  street. 
On  line  S.  side  Holyoke  street,  18  ft  W.  of  E.  side  of 

Newcomb  avenue. 
Opposite  centre  pond  in  Common,  17  ft.  S.  of  N.  side 

of  North  Common  street. 
On  line  S.  side  Neptune  street,  17  ft.  W.  of  E.  side  of 

Oakville  street. 
On  line  S.  side  Neptune  street,  17  (t  W.  of  E.  side  of 

Orchard  street. 
On  line  S.  side  Western  avenue,  8  ft.  W.  of  E.  side  of 

Pike*s  court. 
On  line  S.  side  Neptune  street,  17  ft.  W.  of  E.  side  of 

Pitkin  street. 
On  line  W.  side  Light  street,  21  ft.  S.  of  N.  side  of 

Ray  street. 
On  line  N.  side  Boston  street,  12  ft.  W.  of  E.  side  of 

Rhodes  avenue. 
On  line  S.  side  Boston  street,  10  ft.  E.  of  W.  side  of 

Safford  street. 
On  line  E.  side  Summer  street,  10  ft.  S.  of  N.  side  of 

Saflbrd  street. 
On  line  W.  side  Euclid  avenue,  17  ft.  S.  of  N.  side  of 

Sylvia  street. 
On  line  W.  side  Walnut  street,  17  ft.  S.  of  N.  side  of 

Sterling  street. 
On  line  W.  side  Mall  street,  49  ft.  S.  of  N.  side  of 

Western  avenue. 
On  line  E.  side  Mall  street,  50  ft.  S.  of  N.  side  of 

Western  avenue. 
On  line  N.  side  Liberty  street.  17  ft.  N.  of  S.  side  of 

Washington  street. 
On  line  N.  side  Holyoke  street,  17  ft.  W.  of  E.  side 

of  Winnepurkit  avenue. 
On  line  W.  side  Centre  street,  22  ft.  S.  of  N.  side  of 

Western  avenue. 
On  line  E.  side  Eastern  avenue,  17  ft.  S.  of  N.  side  of 

Woodland  avenue. 
On  line  W.  side  Euclid  avenue,  17  ft.  S.  of  N.  side  of 

Verona  street. 
On  line  E.  side  Euclid  avenue,  17  ft.  S.  of  N.  side  of 

Verona  street. 


SUPERINTENDENT. 
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TABLE   VT. 


SHOWING   THE   LOCATION   OF   HYDRANTS   SET   IN    1892. 


STRBBT. 

LOCATION. 

Allen  avenue  .     . 

247  feet  from  Morrill  court. 

Archer    .... 

783  feet  from  Eastern  avenue. 

Central  avenue    . 

Corner  Andrew  street. 

Cooper   .... 

Corner  Western  avenue. 

Cowdrey      .     .     . 

289  feet  from  Lynnfield  street. 

Elmwood  avenue . 

348  feet  from  Neptune  street. 

Erie 

246  feet  from  Eastern  avenue. 

Fairchild     .     .     . 

431  feet  from  Western  avenue. 

Fairchild     .     .     . 

862  feet  from  Western  avenue. 

Fairchild     .     .     . 

131 2  feet  from  Western  avenue. 

Garfield  avenue    . 

270  feet  from  Washington  avenue. 

Garfield  avenue    . 

297  feet  from  Washington  avenue. 

Glenwood    .     .     . 

213  feet  from  Eastern  avenue. 

Grant      .... 

37  feet  from  corner  Carlton  street. 

Hathaway   .     .     . 

239  feet  from  Light  street. 

King's  Beach  Ter. 

557  feet  from  Ocean  street. 

Lake  View  avenue 

384  feet  from  Euclid  avenue. 

Lin  wood      .     .     . 

850  feet  from  Quebec  street. 

Miller's  court  .     . 

312  feet  from  Broadway. 

Mall 

375  feet  from  Western  avenue. 
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REPORT   OF  THE 


TABLE   VI.— Continued. 


STREET. 

LOCATION. 

North  Common   . 

175  feet  from  Franklin  street 

Marshall  court 

308  feet  from  Broad  street. 

Orchard  .... 

300  feet  from  Neptune  street. 

Orchard  .... 

693  feet  from  Neptune  street. 

Oakville  avenue  . 

344  feet  from  Neptune  street 

Oakville  avenue  . 

644  feet  from  Neptune  street 

Pitkin 

531  feet  from  Norton  street 

Pleasant 

55  feet  from  R.  R. 

Safibrd 

365  feet  from  Boston  street. 

Suffolk 

162  feet  from  Washington  street 

Sterling 

302  feet  from  Walnut  street. 

Sterling 

657  feet  from  Walnut  street 

Sylvia 

394  feet  from  Euclid  avenue. 

Urban 

226  feet  from  Rockdale  avenue. 

Verona 

417  feet  from  Euclid  avenue. 

Verona 

460  feet  from  Euclid  avenue. 

Winnepurkit  ave. 

323  feet  from  Holyoke  street. 

Winnepurkit  ave. 

666  feet  from  Holyoke  street. 

Windsor      .     .     . 

986  feet  from  Boylston  street. 

Woodland   .     .     . 

387  feet  from  Eastern  avenue. 

Woodland   .     .     . 

911  feet  from  Eastern  avenue. 

Woodlawn  .     .     . 

Corner  Winthrop  street. 

SUPERINTENDENT. 
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TABLE    VII. 


SHOWING   THB  LBAKS   IN  PIPES   AND   HYDRANTS,    1893. 


MONTH. 

SIZE  OF  MAINS. 

i 

X 

16  in. 

la  in. 

ID  in. 

Sin. 

6  in. 

4  in. 

Tanuarv     <.•■•«■•«•■«•«•••. 

a 

February 

3 

March 

I 
3 
6 

7 
7 
5 
3 
6 

7 
S 

April 

I 
a 

7 
4 
7 
S 
8 
6 
3 
9 
10 

4 

Mav 

a 
a 

Tunc  *•*•*•«••••••••••••• 

1 

Tulv 

August 

September 

October 

I 

November  .....«.•.•.•...   .. 

1 

2 

December .. 

I 

10 

Totals 

1 

a 

S 

4 

SS 

63 

38 
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REPORT    OF    THE 


TABLE   VIII. 


SHOWING  THE  KIND,  SIZE  AND  NUMBER  OF  WATER  METERS  IN  USE  IN  1892. 


KIND. 

H 

% 

% 

1 

tVi 

«% 

a 
3 

4 
1 

3 
1 

Tofl. 

Thomson 

4a 
18 

59 
59 
36 
>3 
13 
I 
3 

40 
22 

40 
>S 
6 

3 

4 

3 

10 

3 
3 
6 

3 
3 

«56 
lai 

Ball  &  Fitts 

Worthington 

»3 
9 

10 

119 

Union 

...!    » 

Crown 

1 

1 

2 

23 

7 
6 

Weir 

Nash 

Niacara 

4 
3 

2 

Neptune  ..•••... 

3 

Fmpire    ........ 

2 

1 

Gem 

1 

t 

I 

I 

Frost    ......... 

Motors     •••..... 

3 

! 

3   j      lOI 

3 

ToUls 

1S9 

»3« 

24 

38 

II 

3 

494 

Total  gallons  metered,  309,345,000. 
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tlSl>ORT   OP  tHlC 


TABLE   X. 


SHOWING   THE  AMOUNT  AND  SIZB   OP  CAST-IRON  PIPS    LAID    IK    1892. 


WHBRB    LAID. 

ao  in. 

16  in. 

14  in. 

la  in. 

10  in. 

Sin. 

6  in. 

4  in. 

Adams  avenue    .   *  ■ 

.67 

Allen  avenue    .... 

VJ2 

Amory    ....... 

44« 

Archer 

433 

Aspen , 

^ 

Boston 

• 
44 

796 

950 

440 

Cedar 

Central  avenue        .  . 

. 

City  Hall  square    .  . 
Centre 

•819 

Circuit  avenue  .  .  *  . 

4»7 

Cooper 

asa 

a6o 
653 

Cowdrev  avenue  ... 

£  astern  avenue  . 

aa9 

Elizabeth  avenue    .  . 

407 
aiS 

Blsmere  place .... 

Erie     

a66 

Blmwood  avenue   .  . 

.... 

445 

Fairchild 

1^76 

Fuller 

145 

Garfield  avenue  .   .  . 

707 
46^ 
146 

Glenwood     

Goodrich 

Grant  .....••. 

198 

Herschel 

"34 

Harrison  court    .  .  . 

•4M 

SUPKRINTKNDKNT. 
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TABLE   X.— Continued. 


WHBRB    LAID. 

ao  in. 

i6  in. 

14  in. 

la  in. 

10  in. 

8  in. 

6  in. 

4  in. 

Hathaway 

S^S 

Ida 

,87 

Joocs  court 

19S 
567 

King^s  Beach  Terrace 
Lake  View  avenue 

87a 

Laurel 

»97 

Linwood     ...... 

858 

Liberty 

Mall 

4*5 
1.353 

Miller's  court   .... 

3«9 
9a 

Morrill  court    .... 

North  Common   .  .  . 

a,683 

iSa 

Oakville 

696 

Ocean  Terrace     .  •  . 

330 

Ontario  .      .      .  . 

96 

713 
So 

Orchard 

Pleasant     

aSo 

Pleasant  View  avenue 

a65 
598 
349 
400 
711 

Pitkin 

Ray 

Rhodes  avenue    .   .  . 

SaiTord 

Springfield  avenue 

a4i 

17 
468 
948 

Sherbrook  olace  .  .  . 

373 
aa4 

Sylvia 

Sterling ....       .  . 

State 

*766 
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tt^PORT   Ot^  tHtt 


TABLE  X.— Continued. 


WUBKB    LAID. 

ao  in. 

16  in. 

14  in. 

la  in. 

10  in. 

Sin. 

6in. 

4  in. 

Suffolk 

•761 

Urban 

1 

Mi 

Verona 

Walnut 

1,430 

^Testem  avenue  .  •  . 

•18 

(    (63 
{•368 

Winnepurkit  avenue 
Winthrop  ...    ... 

699 

aia 

Windsor  avenue  .  .  . 

461 

Winter 

847 

Woodlawn 

94S 

Woodland  avenue  .  . 

Totals 

8,957 

S19 

>.a93 

3.»3a 

11,072 

10,063 

•  Relaid. 


35^j6  feet  pipe  4  inches  and  larger. 
1,357  feet  pipe  2  inches  and  smaller. 
4,392  feet  relaid. 


StJl»KRlNTKNI)ENT. 


4^ 


TABLE   XL 

SHOWING   THE   AMOUNT    AND   SIZE   OF  CEMENT-LINED   PIPE    LAID    IN    1892. 


WHBRB   LAID. 


BrownvHle  avenue 
Churchill  place  .  .^ 
Dearborn  court .  . 
Dell's  court  .  .  . 
Lewis  court  .  .  . 
Mapleton  place  .  . 
Pike*s  court    .  .   . 


ToUls 


2  in. 


167 


iSS 
»S9 


744 


ii^  in. 


300 


^43 
^43 


543 


»V4  in. 


70 


MILES.  FBBT. 

ToUl  pipe  laid  in  189a 6  5,113 

Cement  pipe  taken  up  and  replaced  with  cast-iron 4^j9a 

Cement  pipe  discontinued  on  line  jo  inch  main i  3»<77 

Total  extension 4  3,824 

Previously  laid 9S  3,653 

Laid  to  January  1,1893 '03  »»>97 

Private  pipe  in  Swampscoti  . 1,788 

PipeinSau^s la  1^76 

ToUl  supplied  by  works 115  4,861 
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REPORT   OF  THE 


Meteorological  Record  for  January,  18d2. 


8  A.  M. 

I    p.  M. 

6   p.  M.                24   HOURS 

ENDING   8  A.  M. 

1 
i 

n 

1 

0 

1 

1 

si 
1 

u 

z 

E 
S 

Thermometer. 

if 

it 

si 

c  E 

i 

c 
el 
X 
>* 

1 

1 

«2 

c 

•5 

, 

30.43 

25.0- 

30.37 

38.5" 

30.29  36.5° 

42.0^^ 

24.0° 

18.0° 

3300^ 

.... 

2 

2998 

42.5 

29.76 

46.0 

29.70 

450 

49.0 

49.0 

9.0 

4450 

0.76 

3 

2955 

41.0 

2959 

44-5 

29.64 

35.0 

45.0 

24.0 

21.0 

34.50 

.... 

4 

2957 

24.0 

29.51 

30.0 

2953 

250 

310 

18.0 

130 

24.50   .... 

5 

29.62 

21.0 

29.65 

29.0 

29.90 

25.0 

31.0 

180 

13.0 

2450 

.... 

6 

2975 

23.0 

2955 

32.0 

29.36 

350 

37-5 

22.0 

155 

29-75 

•0.41 

7 

29.40 

25.5 

29-51 

30.0 

2669 

25.0 

31.0 

17.0 

14.0 

24.00 

0.03 

8 

30.01 

22.0 

3003 

31.0 

30.05 

27.0 

31.5 

16.5 

15.0 

24.00 

.... 

9 

30.21 

27.0 

30.23 

38.0 

30.24 

29.0 

390 

135 

255 

26.25 

.... 

lO 

3047 

18.0 

3054 

295 

30.55 

24.0 

300 

17.0 

13.0 

23.50 

.... 

11 

30.57 

22.0 

30.57 

27.0 

3055 

29.0 

30.0 

21.0 

19.0 

25-50 

.... 

12 

30.46 

21.0 

30.40 

350 

30.38 

11 

390 

30.0 

9.0 

4450 

0.94 

13 

30.19 

390 

^""^l 

41.0 

^^•25 

49.0 

370 

12.0 

4300 

♦0.41 

M 

29.97 

49.0 

29.88 

58.0 

2988 

58.5 

590 

37.0 

22.0 

48.00 

0.18 

15 

30.10 

370 

30.06 

35-5 

30.06 

30.0 

37.0 

14.0 

23.0 

25.00 

0.33 

i6 

30.29 

17.0 

30.42 

25.0 

30.47 

19.5 

250 

80 

17.0 

16.^0 

.... 

i? 

30.61 

II. 0 

30.63 

27  0 

30.60 

27.0 

31.0 

10.5 

^i-5 

25.75 

.... 

i8 

30.48 

310 

30.39 

390 

3030 

37.0 

69.0 

31.0 

38.0 

50.00 

0.72 

19 

2973 

45-5 

2974 

42.0 

29.81 

32.0 

47.0 

II  0 

36.0 

29.00 

♦0.22 

20 

30.13 

"•5 

30.17 

18.0 

30.21 

14.0 

19.0 

8.0 

II.O 

1350 

.... 

21 

30.18 

150 

30.04 

250 

30.09 

22.0 

27.0 

12.0 

15.0 

19.50 

.... 

22 

30.28 

17.0 

3028 

28.0 

30.18 

29.0 

340 

16.0 

24.0 

25.00 

.... 

23 

29.80 

315 

29.72 

390 

29.70 

35.0 

41-5 

II.O 

30.5 

26.25 

.... 

24 
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17-5 

29.77 

29.0 

29.71 

26.0 
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17.0 

17.0 

25.50 

♦o.oi 

25 

2952 

34.0 

2945 

40.0  ]  29  43  1  37.0 

42.0 

30.0 

12.0 

36.00 

.... 

26 

2939 

30.0 

2947 

16.0 
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14.0 

21  0 

2450 

.... 

3» 

29.90 

20.0 

29.85 

360 

29.86 

295 

37.0 

20.0 

17.0 

28.50 

.... 

Monthly  range 66  0° 

Monthly  mean §  28.48^ 
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SUPERINTKNDHNT. 
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Meteorological  Record  for  February,  1892. 
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29.99 

290 

29  97      30.0 

41.0 

13.0 

28.0 

27  00 

O.I  I 

15 

2973 

41.0 

29.87 

41  0 

3002      34.0 

45.0 

16.0 

29.0 

30.50  ,  .... 

i6 

3044 

21.0 

30.46 

23.0 
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Monthly  range 465^ 

Monthly  mean 28  59*^ 

Monthly  rainfall 2.13 
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REPORT  OF  THS 


Meteorological  Record  for  March.  1892. 
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SUPERINTENDENT. 
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Meteorological  Record  for  April,  1892. 
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Monthly  range 46.0° 

Monthly  mean 4312*^ 

Monthly  rainfall .68 
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REPORT   OF   THE 


Meteorological  Record  for  May.  1892. 
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Meteorological  Record  for  June,  1892. 
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640 

3024 

750 

3015 

680 

77.0 

62.0 

15.0 

6450 

.... 

6 

2994 

760 

29.86 

81  0 

2984 

760 

820 

640 

18.0 

7300 

.... 

7 

30.10 

69.0 

30  15  !  62  5 

3014 

62  0 

74.0 

52.0 

22.0 

6300 

.... 

8 

3022 

72.0 

3021 

730 

3014 

660 

77.0 

M-o 

220 

66.00 

0.12 

9 

3000 

590 

29.90 

65.0 

29S3 

65.0 

72.0  ;  53.0 

190 

62.50 

O.I  I 

lO 

29.98 

:s7o 

3000 

.S7.5 

2998 

.S4  0 

73.0   44.0 

290 

.S850 

.... 

II 

3002 

72.0 

•5000 

72.0 

29.94 

740 

83.0  •  55.0 

280 

69.00 

12 

29.91 

82.5 

2988 

S3.0 

29  88 

S30 

88.0 

66.0 

22.0 

77.00 

.... 

13 

2996 
2986 

87  0 

2993 

900 

2989 

88.0 

91.0 

72.0 

19.0 

81.50 

.... 

14 

880 

29.82 

90.0 

2971 

85.0 

92.5 

62.5 

300 

77  .SO 

0.14 

15 

3002 

750 

3006  i  71  0 

30.06 

68.0 

77.0 

56.0 

21.0 

6650 

.... 

i6 

30.14 

74.0 

30.  II     760 

30.06 

730 

86.5 

68.5 

18.0 

7750 

.... 

17 

3006 

86.0 

30  00    91  0 

30  12 

65.0 

93.0 

590 

340 

7000 

1-35 

i8 

30.28 

66.0 

30.29  \  69.0 

30.22 

590 

705 

56.5 

14.0 

6350 

'9 

3009 

62.0 

29-95 

715 

29.83 

72.0 

77.0 

62.0 

15.0 

64.50 

.... 

20 

2962 

77.0 

29.58 

81.0 

29.58 

830 

86.0 

66.0 

200 

76.00 

.... 

21 

29.70 

85.0 

29.67 

87.0 

29  62 

85.0 

88.0 

70.0 

180 

79.00 

.... 

22 

2965 

82.0 

2962 

780 

29.63 

80.0 

85  0  *  66.0 

19.0 

7550 

.... 

^3 

2980 

790 

29.78 

790 
68.0 

2976 

69.0 

83.0 

590 

24.0 

71.00 

•05 

24 

29.94 

61.0 

29.99 

29.98 

64.0 

730 

570 

160 

6500 

062 

25 

29.94 

62.0 

2993 

67.0 

29.92 

61  0 

71.0 

52.0 

19.0 

61.  so 

0.24 

26 

3003 

63  0  ;  30.02 

72.0 

3000 

6.5 

740 

59-0 
58.0 

15.0 

6650 

0.24 

27 

30.02 

62.5    30.00 

680 

2993 

63.0 
78.0 

75.0 

170 

66.50 

0  29 

28 

2962 

730 

29.62  I  82.5 

2967 

83.0 

.S90 

24.0 

71.00 

.... 

29 

30.00 

76.0 

29.99 

80.0 

29.97 

740 

80.0 

65.0 

15.0 

7250 

.... 

30 

29.98 

750 

2994 

77.0 

2989 

730 

81. o- 

64.0 

17.0 

72.50 

.... 

Monthly  range 4900' 

Monthly  mean 

Monthly  rainfall 322 


6989° 


5^ 


REPORT    OF    THE 


Meteorological  Record  for  July,  1892. 


S    A.  M. 


6  p.  M. 


24   HOURS   ENDING   8   A.  M. 


30.08 
30. 16 
29.91 
.'9  ^^ 

3040 
30.48 

30  18 
loj  30.10 

II  30  08 
I  jl  -^o.'  o 
29.SS 
29.87 
29.94 
29.74 
30  o<; 
30.10 

3009 
29.92 

30  m 
30.16 
29.91 

3c. 'X) 

'2996 
29.9s 
29.91 
29.91 

^9  97 
2999 
30  12 


13 

16! 

18 
19I 


-53 

*4i 
25 
26 

27 

29 
30 

3» 


E 

c 

c 

ft 

a: 

h 

66.0^^ 
740 
73-0 
73  S 
720 

7.*^  « 
77.0 
770 
73  .S 
77-5 
8^.0 
S50 
8s  o 
830 
840 
77.0 
70.0 
780 
77.5 
81.5 
78.0 

785 
82.5 
86  s 
S60 
865 
890 
8v5 
75  o 
7S.0 
740 


30  08 
30  16 

-^9  73 
30.01 

30  32 
3^-44 
30.4S 

3030 
30. '7 
30.09 
3007 
2996 
29.86 
29.89 
1  •^9-93 
29  7S 
3006 

,  3«.09 
I  30.06 
I  29  92 
'  30.08 

i  29.97 
t  29  90 

29.97 
29.96 
29.S6 
29.89 
2991 
2998 
1  30.04 
I  30.1-2 


65.0^1 
720  i 
80.0 
74.0 
65  o 
68.0 

705 
7«.o 

72.5 
80.0 

81.5 
85.0 
84.0 
83.0 
770 
74-5 
73-5 
77.0 
84.0 
80.5 

750 
81  o 

f  830 

89  .S 
90.0 
890 
870 
80.0 
750 
77.0 
69  o 


n 


3008  1  62  5^1 

30  14  6S0  ! 
2966  71.5  , 
30.09 ;  71.0 

30.30  I  64  o 

30  45  j  65  o  ! 
30.44  !  71  o  j 
30  23  I  66  o  I 
30.10  I  67.5 
30.07  I  82  o 
30.02  I  8t.o 


2991 
29.81 

29  88 

2985 
29.90 

3005 
30.06 
30.02 
29.92 

30  oS 
2992 
29.94 

2994 
29.96 

2983 
29.84 

2989  .  . 
29  93  i  69  o 
3008  I  67  o 
30.10    61  o 


81.0 

I  81.0 

79  o 

7S.0 

,680 

i7i.5 

I  77.5 

765 

765 

68.0 

80.0 

800 

81  o 

85  o 

880 

S8.0 
72.«; 


77.0^ 

550^ 

705 

62.0 

Sis 

62.0 

76.0 

540 

82.0 

570 

790 

550 

790 

58.0 

79.0 

550 

79.0 

59.5 

8s.o 

60  0 

87.S 

65.5 

88.0 

66.0 

88.0 

70.0 

89.0 

67.Q 

87.0 

66.0 

81.0 

50.0 

80.0 

55-0 

79..S 

59-5 

85.0 

66.0 

840 

550 

79.0 

59.0 

870 

67  0 

87.0 

64  0 

905 

'  70  5 

93  5 

715 

92.5 

!  70  0 

91  0 

1  72.0 

91  0 

166.0 

830 

,670 

840 

695 

760 

600 

22. o^ 

»3-5 

195 

22.0 

25.0 

24.0 

21.0 

24.0 

195 
250 

2«.0 
22  O 
18.0 
22  O 
21.0 
31.0 
25.0 
20.0 
19.0 
290 
20.5 
20.0 
230 
200 
22.0 

22.5 
190 
250 
16.0 

24.5 
160 


I 


6600*^, 

6875 

71  75  ' 
65.00  I 

6950  I 
67.00  , 
68. 50  I 
67.00  I 

69.25    ; 

72.50 
76.50 
77.00 
79.00 
78.00 
7650 
65.50 
67.50 
69.50 
7550 
69.50 
69.00 
77.00 

7550 
8050 
82.50 
81.25 
81.50 
78.50 
75.00 

71.75 
68.00 


0.14 
003 
0.58 


028 


0.13 
0.20 


0.08 


Monthly  range 
Monthly  mean 
Monthly  rainfall  . 


4350" 


76.14-= 


i-»4 


SUPERINTENDENT. 


Meteorological  Record  for  August,  1892. 


8   A.  M. 


6    p.  M. 


24    HOURS    ENDING   8   A.  M. 


*<  5 

at  u 


So 


^     i 


I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 

'3 


3005 
30.06 
29.98 
29.96 
2989 
29.85 
3007 
30  10 
29.92 
29.99 
29.97 
29.81 
29.87 
29.94 
15, 3000 

16  30.10 

17  30- 1 2 

18  30- »3 

19  30-14 

20  30.02 

2995 
30.02 
30.26 

30-25 
30.06 
29.94 
30.04 

3004 
30.09 
30.11 
29.98 


21 
22 
23 
24 
25 
26 

27 
38 

29 
30 
31 


63.0^ 
630 
66.0 
79.0 
74.0 

74-5 
74.0 
81.0 
86.0 
80.0 
72.0 
68.5 
75-0 
75-0 
75-0 
79.0 
81.0 
74.0 
71.0 

745 
75-0 
70.0 
72.0 
71.0 
60.0 
s6.o 
580 
70.0 
6S.0 
67.0 


30-05 
30.05 
29.98 
29-93 
29.87 
29.84 
30. 10 
30.05 
29.85 
29.99 
29.99 
29.76 

39.87 
29.94 
30.00 
30.10 
30.12 
30.12 
30.12 
30.01 
29.90 
30.04 
30.29 
30.24 
29.96 
30.00 
3003 
3004 
30.10 
30.11 
29.92 


660° 

67.0 

75-0 

800 

730 

800 

73-5 
81.0 
88.0 
85.0 
88.0 
80.0 
74.0 
71.0 
77.0 
75-0 
81.0 
82.0 
750 

70.5 
72  o 

77.5 
68.5 
71.0 
70.0 
62.0 
!;8.o 
68.0 
70.0 
67.0 
76  o 


30.05 
30.02 
29.97 
29.88 
29.84 
29.85 
30.10 
30.00 
29.84 

29-9S 
2989 
29.78 
29.88 

2995 
30.00 
30.08 
30.09 
30.11 
3007 
29.98 
29.88 
3006 
3027 

30  17 
29.84 
30.02 
30.02 
3005 
30.10 
30.07 
2985 


61.0^ 
65.0 

675 
79.0 
67.0 
700 
70.0 
780 
85.0 
82.0 
81.0 
70.0 
66.0 
69.0 
730 

75  5 
800 
76.0 
730 
65.0 
68.5 
730 

655 
69.0 
67.0 

58.5 
56.0 
62.0 
64  o 
62.0 
68.5 


67.0^ 
68.0 
80.0 
83.0 
79.0 
81.5 
76.0 
82.0 
90.0 
890 
89.0 
81.0 
750 
78.0 
80.0 
80.0 
83.0 
83.0 
79.0 
750 
79.0 
790 
72.0 
77.0 

75-0 
63.0 

59-0 
70.0 
71.0 
69  o 
77.0 


61.0^ 
62.0 
60.0 
67  o 
64  o 

57-5 
60.0 
680 
730 
71.0 
69.0 
62.0 
60.0 
60.0 
.S90 
62.0 
64.0 
68.0 
64.0 

64-5 
.S90 
58.0 
57-0 
63.0 
580 
550 
.S50 
58.0 
58.0 
590 
550 


64.0^ 
6.0 
20.0 
16.0 
15.0 
24.0 
16.0 
14.0 
17.0 
18.0 
200 
19.0 
15.0 
18.0 
21.0 
18.0 
19.0 
15.0 
15.0 
10.5 
20.0 

21  O 
150 

14  O 

17.0 
80 
4.0 
12.0 
13.0 
lO.O 

22  O 


64  00^ 
65.00 
7000 
75.00 

7»-5o 

69.50 
68.00 
7500 
81.50 

8000 

7900 

71 50 
67.50 

69.00 
6<>.5o 
7i.(» 
73-.SO 
75.50 
71.50 

6975 
6900 
6850 
64.50 
70.00 
6650 
5900 
57.00 
64.00 
64.50 
64.00 
66.00 


081 
036 


40 


67 


0.84 

0.79 

.oS 


0.55 


Monthly  range 35. o^ 

Monthly  mean 69.36° 

Monthly  rainfall 


6.50 


52 


REPORT   OF   THE 


Meteorological  Record  for  September,  1892. 


S   A. 

M. 

I  P. 

M. 

6  p. 

M. 

24 

HOURS 

KNDING   8   A. 

M. 

. 

J 

^ 

^ 

is 

. 

u 

-• 

ci 

„  %t 

& 

c 

u 

'i 

j* 

f 

u 

II 

ii 

g 

t 

1 

1 

S 

1 

1 

\ 

5  ^ 

55 

HE 

C^ 

S 

5 

to             * 
a           3 

jS 

3 

J 

3 

i^ 

s| 

il 

"3 

"3 

s 

•5 

Z       a 

29.95 

73-5 

Z^ 

r-    1 
740- 

Q 

Q 

q: 

I    29.94 

68  o' 

29.96 

6+.5= 

1 
47.0^ 

27.0- 

60.50^^ 

■  ■  ■  ■ 

2  30.25 

590 

30.30 

>90 

3028 

56.0 

63.0 

46.0 

17.0 

54-50 

.... 

.^  30- H 

6vo 

30.35 

66.5 

30.29 

625 

67.0 

50.5 

16.5 

.S8.75 

.... 

4  30-25 

665 

3023 

655 

30.15 

62.5 

675 

5S.O 

95 

62.75 

.... 

s  30  «) 

590 

29.96 

720 

2992 

65.0 

730 

590    ' 

14.0 

66.00 

ooS 

6   29  90 

67.0 

2994 

71.0 

2997 

63.0 

72.0 

49.0 

230 

5950 

001 

7   30.^0 

61.0 

30.22 

65.0 

30  20 

62.0 

68.0 

48.0 

20.0 

58.00 

.... 

8  .10  40 

61.0 

30.43 

62.0 

30.40 

.S85 

65.0 

47  0  , 

18.0 

56.00 

..•• 

9  3^>  4- 

620 

30.40 

63  0 

3036 

600 

6iS.o 

48.0  ' 

18.0 

5700 

.... 

10  30. 38 

62.0 

30.39 

635 

30.40 

58.0 

66.0 

48  0  1 

18.0 

57-00 

.... 

II    30.41 

590 

30.41 

635 

3038 

600 

67  0 

49.0 

1S.0 

s8.oo 

.... 

12  3034 

62. 0 

30.28 

64.5 

30.24 

61.0 

650 

l?:C  i 

16.0 

5700 

.... 

13  30  20 

61.0 

30    15 

680 

30.10 

63.0 

700 

•9.0 

6550 

0.0 1 

14   2992 

660 

29.84 

68.0 

29.78 

67.0 

70.5 

58.5 

12.0 

6450 

0.99 

15   29.81 

62.0 

29.86 

68.0 

2988 

63.5 

695 

50.0 

195 

59-75 

16  30.02 

62  5 

30.02 

69.0 

30.50 

64.0 

710 

490 

22.0 

60.00 

.... 

17   30.26 

58.5 

30.26 

64.0 

30.26 

60.0 

65.0 

490 

16.0 

.5700 

.... 

18  30  26 

62.5 

30.16 

730 

30.09 

68.0 

75-5 

590 

16.5 

6725 

.... 

19   29  9S 

69.0 

29.89 

77-5 

29.89 

70.5 

78.0 

4S.0 

30.0 

6300 

004 

20  30.27 

."^.S-o 

30.31 

58.0 

30.30 

.S85 

78.0 

44.5 

33  5 

61.25 

.... 

21    30.34 

585 

30.32 

64.5 

30.29 

61. 0 

65.0 

44.0 

21.0 

54.50 

.... 

2i    3032 

565 

30-32 

^>5 

30.32 

63.0 

71.0 

565 

14.5 

63.75 

.... 

23  30  34 

6^0 

30.34 

750 

30.32 

68.5 

76.0 

62.5 

13-5 

6925 

.... 

24  30  28 

69.0 

30.22 

72.0 

30.18 

67.0 

760 

62.5 

135 

6925 

.... 

2^'  ;^oo.g 

^..- 

30.05 

75.5 

29.91 

64.0 

,770 

62.0 

15.0 

69.50 

007 

j6i  29  56 

65,0 

29*50 

635 

29.50 

.S50 

68.0 

46.0 

22.0 

57.00 

043 

17   J972 

y%^ 

29.74 

61.5 

2975 

530 

,  63.0 

470 

16.0 

55-00 

3a,  29  S4 

630 

J9.S7 

67  0 

29.92 

62.5 

!  700 

44.0 

260 

57.00 

.... 

^9l  JO  ^4 

53  <^ 

3*>.37 

.«;9o 

30.27 

.53  5 

61.0 

41.0 

20.0 

Si.oo 

.... 

JO  JO  ¥^ 

5|o 

30.2a 

680 

30  '4 

62.0 

69.0 

530 

16.0 

61.00 

Mtmthly 

ranx« 

, 

. 

. 

370' 

5 

MViriihly 

mi'iin 

« 

. 

. 

60.35' 

Monthly 

rntnlfill 

. 

. 

. 

1.63 

\ 


RUPKRINTKNDENT. 
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Meteorological  Record  for  October,  1892. 


8   A.  M. 


6   p.  M. 


24    HOURS   ENDING   8   A.  M. 


is 

C3  u 


If 


lO 

II 

12 
13 

15 
16 

17 

18 

19 

20 

21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 


2993 
3017 
30.12 

2952 
2950 
2960 
29  80 

8  29.79 
29.64 

2995 
3002 

3036 
30.43 
30.12 

30.  t3 
29.94 

3013 
30.20 
2984 
2997 

2997 
29.98 

2977 
29.79 
29.84 

2975 
29.79 
2990 
29.70 
29.80 
>.i8 


30.] 


65.0^ 
450 

44-5 
550 
46.0 

450 
50.0 
58.0 

55-5 
46.0 
53-0 

43-0 
49.0 
570 
56.0 
55-0 
53-0 
49.0 
570 
48.0 

47-5 
49.0 
46.0 

43-0 
40.0 
44.0 
40.0 
42.0 
45.0 
43-5 
390 


29.94 
30.16 
29.99 
29.50 
29.50 
29.70 
29.78 
29.76 
29.64 
29.97 
3000 
30.40 

30.39 
30.02 

3013 
29.88 
30.18 
30.13 
29-73 
29.96 
29.91 
29.94 
2966 

2979 
29.82 
29.72 
29.80 
29  87 

2954 
29.92 
30.16 


62.0° 

51-5 

51.0 

61.0 

49.0 

550 

63.0 

675 

58.5 

540 

62.5 

51.0 

62.0, 

6Q.5 

560 

58s 
530 
54-0 
64.0 

590 
55-5 
58.0 

58.5 
49.0 
50.0 
48.0 
52.0 
50.0 

50.5 
49.0 
51.0 


30.02 

30.13 
29.83 
29-54 
29-.S5 
29.68 
29.76 
29.72 
29  66 
29.97 
3o.or> 
3040 
30.26 
30.01 
30.08 
29.92 
30.18 
30.05 

2973 
29.96 
29.91 
2990 
29.70 
2980 
29.80 
29.69 
29.82 
2982 

2954 
30.01 

3013 


49.0^ 
48.0 
51.0 

53-5 
46.0 

46.5 
550 
61.0 

54-5 
50.0 

55-5 
46.0 

56.5 
62.0 

52.5 
580 
46.0 
51.0 
56.5 
485 
480 
52.0 
490 

4^-5 
46.0 

43  5 
44.0 
44.0 

44-5 
42.0 
47.0 


675' 

530 

550 

67.0 

51.0  I 

550 

64.0 

68.5 

61.0 

57-0 

65.0 

52.5 
63.0 
71.0 
60.0 
60.0 
55-0 
58.0 
650 
590 
570 
590 
61.0 
50.0 
51.0 
51.0 
530 
52.0 

51-5 
51.0 
52.0 


.36.5^ 

31.0^^ 

34.0 

19.0 

45-0 

10  0 

46  0 

21.0 

350 

16.0 

42.0 

130. 

480 

160 

.S50 

135 

38.0 

23.0 

42.0 

15.0 

350 

30.0 

40.0 

12.5 

48.0 

15.0 

500 

21.0 

520 

8.0 

530 

7.0 

41.0 

14.0 

48.0 

lO.O 

430 

22.0 

42.0 

17.0 

42.0 

150 

42.0 

170 

370 

240 

32.0 

18.0 

40.0 

II.O 

330 

18.0 

35.0 

18.0 

330 

19.0 

37-0 

14-5 

32.0 

19.0 

390 

13.0 

5200^ 
4350 

50.00 

56.50 

43  50 
48.50 
56.00 
61.75 
4950 
49-.'>o 
5000 
46.25 
5550 
60.50 
56.00 
56.50 
48.00 
5300 
54.00 
5050 
4950 
5500 
49.00 
41.00 
4550 
42.00 
44.00 
42.50 
44-25 
4^50 
4550 


001 
1. 01 
0.73 


0.05 
002 


0.04 
044 


0.09 


Monthly  range 390° 

Monthly  mean     .         .                                   ...  49-70^ 

Monthly  rainfall 


2.56 
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Meteorological  Record  for  November,  1892. 


8  A.  M. 


6  p.  M. 


24   HOURS   RMDING   8  A.  M. 


30.07 
3033 

29.82 
29.50 
3002 
30.20 
2989 
30.28 
29.96 
29.98 

3005 
30.24 

30.35 
3023 
29.79 
30.06 
30.01 
29.78 
29.92 
30.16 
29.91 
29.80 
29-75 
-.,  29.88 
26  30.12 

30.35 
30.32 

30.14 
29.88 


8 

9 
10 
II 
12 
13 
14 
»5 
16 

17 

18 

19 
20 
21 
22 
23 
24 
25 


27 
28 

29 
30 


450^ 
430 
430 
42.0 
370 

295 
40  o 

60.0 
390 
42.0 
30.0 
32.0 
33-0 
430 
48.0 
53.0 
47.0 
53.0 
^2.0 
35-0 
3I-0 
36.0 
25.0 

235 
29.0 
26.0 
34-0 
3ao 
32.0 
29.0 


30.07 
30.24 
29.79 

29-74 
29.50 
30.10 
30.14 
29.91 

30.31 
29.69 
30.02 
30.05 
30.32 
30.29 
30.21 
29.70 
30.09 
29.85 

29-74 
30.00 
30.06 
29.87 
29.76 

2975 
29.92 

30.17 
30.37 
30.24 
30.06 
29.84 


52.0' 
47.0 
49.0 
50.0 
330 
370 
.S3.5 
625 
450 
450 
36.0 
38.5 
450 
50.0 
550 
550 
550 
54.0 
46.0 

43.5 
43-0 
39-0 
31.0 
31.0 
40.0 
38.0 
38.0 
400 
36.0 
340 


tl 

u 

V 

•IS 

S? 

0 

^t 

3  c 
Eo 

E 

X  E 

c  E 

^^ 

^^ 

30.16 
30  II 
29.79 
29.69 
2969 
30  14 
3008 
3000 
3033 

2966 

3003 
30.05 
30.35 
30.27 
30.18 
29-72 
30.08 
29.70 
29.76 
30.11 
29.98 
29.87 

2975 
29.76 
29.96 
30.20 

30.38 

30.22 
30.06 
29.82 


48.0^ 

550- 

390° 

48.0 

50.0 

390 

430 

50.0 

38.0 

45.5 

52.0 

370 

30.0 

38.5 

25.0 

340 

400 

29.0 

50.0 

60.0 

40.0 

46  0 

64  0 

.350 

400 

480 

38.0 

36.0 

46.0 

28.0 

310 

380 

24.0 

370 

39  5 

31.0 

38.0 

460. 

330 

44.0 

51.0 

40.0 

51.0 

570 

48.0 

50.0 

,570 

430 

490 

56.0 

46.0 

540 

57.0 

40.0 

40.0 

47.0 

34.0 

370 

44.0 

25.0 

43.0 

45.0 

31.0 

310 

41.0 

21.0 

25.0 

37.0 

19.0 

28.0 

32.0 

21.0 

32.0 

40.0 

23.0 

35.0 

39.0 

26.0 

350 

38.0 

31.0 

35.0 

44.0 

31.0 

360 

38.0 

26.0 

33.0 

35.0 

28.0 

i 

c 

0 

<s 

s 

5> 

►» 

Q 

^ 

16.0° 

47.00° 

II. 0 

4450 

12.0 

44.00 

150 

44-50 

135 

31-75 

II  0 

3450 

20.0 

50.00 

29.0 

4950 

lO.O 

4300 

18.0 

3700 

12.0 

31.00 

8.5 

35-25 

13-0 

39-50 

II.O 

4550 

9.0 

52.50 

14.0 

50.00 

lO.O 

51-00 

17.0 

48.50 

13.0 

40.50 

19.0 

34.50 

14.0 

38.00 

20.0 

31.00 

18.0 

28.00 

17.0 

26.50 

13.0 

31.50 

7.0 

32.50 

13-0 

34.50 

12.0 

36.00 

7-0 

32.00 

450 

3' -50 

0.12 
008 

0-39 

0.05 

*oo4 

0.04 

1. 01 
0.57 


1. 14 
0.28 

0.26 


0.18 

*o.39 
♦0.12 


Monthly  range 45.0*^ 

Monthly  mean 30  igo 

Monthly  rainfall 

♦Snow. 


467 


SUPERINTENDENT. 
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Meteorological  Record  for  December,  1892. 


S  A.  M. 


6  p.  M. 


24   HOURS   ENDING   8   A.  M. 
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340" 

400^ 

38.0 

41.0 

31.0 

39-5 

33-5 

42.0 

29.0 

340 

32.0 

350 

33  5 

41.0 

440 

45-0 

37-5 

45-5 

33-5 

40.0 

31-5 

400 

30.0 

360 

34-0 

400 

330 

580 

370 

40.0 

330/ 
36/ 

46.0 
41.0 

26.5 

350 

350 

42.0 

21  0 

340 

26.0 

30.0 

20.0 

280 

»75 

23.0 

lO.O 

21.0 

19.0 

245 

10.0 

13.0 

21.0 

27.0 

21.0 

27.0 

25.0 

32.0 

270 

340 

26  0 

30.0 

if 

SI 


I 
12 

«3 

14 
15 
16 

»7 

18 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 
31 


1  29.74 

2  2973 

3  2966 

4  2959 
29-93 
30  10 

,    2990 
8  29.93 
29.79 
3009 
30.11 

30.41 
30.40 
3008 
3006 
3008 

2999 
2994 
2990 

29-73 
30.16 
30.10 

2995 
2960 
29.67 
29.69 

2992 
30.02 


30. 


»i5 
30.28 
30.24 


34-0' 
34.0 
265 
33-5 
28.5 
20.0 
340 
41.0 
36.0 
330 
30.0 

275 
290 

35-0 
32.0 
27  o 
32.0 
22.0 

350 
330 
16.5 
17.0 
14.0 
2  o 
190 

90 

12.0 
16.0 

18.5 

18.0 
190 


29.72 
29.72 

2960 

2959 
2998 
30  10 
2996 
29.80 
29.88 
30.07 
3018 
30.42 

30.39 
29.96 
30.04 
30.07 
2994 
2996 
29.83 
29.70 

30.14 
30.04 

2979 

29.60 

29.58 
2976 
29.94 
30.04 
30.21 

3033 
30.16 


36.0^ 

40.0 

390 
390 

33-5 
31.0 
40.0 
430 
440 
40.0 

39-5 
35.0 
400 
39-0 
380 
390 
390 
31.0 
42.0 
31-0 
29.0 
27  o 
23.0 
8.0 
235 
"•5 
250 
25.0 
32.0 
330 
300 


29.72 
29.69 
29.60 
29.71 
30.00 
30.01 
29.99 
29.72 
29.97 
30.06 
30.27 
30.40 
30.36 
29.97 
30.00 
30.05 
2991 

29-95 
2981 
29.82 
30. 1 1 
30.01 

2974 
2964 
29.48 
2985 
29.96 
30.05 
30.22 
3032 
30.14 


31.0" 
24.0 

26.5 

24.0 

175 
20.0 
31.0 
35-0 

295 
26.0 
23.0 
26.0 
280 
31.0 
26.0 
27.0 
21  o 
22.0 
32.0 
12.0 
15.0 

II  o 

1  o 

2  O 
6.0 
6.0 

II.O 

15.0 

lO.O 

17.0 

19.0 


9.0^ 

17.0 

13.0 

18.0 

16.5 

15.0 

100 
1 0.0 

16.0 
18.0 

17.0 

lO.O 

12.0 
27.0 
14.0 
19  o 
20.0 

13.0 

10.0 

22  O 
15.0 
170 
22  O 

19  O 

18.5 
7.0 
16.0 
12.0 
22.0 
170 
II.O 


3350^ 
3250 
3300 
3300 

25-75 
27-50 
36.00 
40.00 
3750 
3300 
31-50 
31.00 
3400 
4450 
33-00 
3350 
31.00 
28.50 
3700 
23.00 
22  50 
19.50 
12.00 
11.50 
15-25 
950 
19.00 
21.00 
21.00 
25-50 
24-50 


^0.1 1 
0.70 
0.02 


0.16 
0.12 


Monthljr  range 57  o^ 

Monthly  mean 

Monthly  rainfall 

•Snow 


2781^ 
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SUMMARY  OF  STATISTICS. 

r 

Report    of    1 892. 

LYNN  WATER  WORKS,  LYNN,  MASS. 


Popoulation  by  census  of  1S90, 

Lynn  and  Saugus, 

Date  of  construction, 

1870  to  1872 
Owned  by, 

Source  of  supply, 


City  of  Lynn. 

irtific 
tin^ 


Mode  of  supply, 


Four  artificial  storage  basins,  formed  by  con- 
structing dams  across  the  vallejs  of  four 
brooks,  and  the  water  of  one  other  brook  in 
North  Saugus  taken  direct. 


By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co.,  of 
Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  10,000,000  daily  capacity. 
Kind  of  coal  used, 

George's  Cneek  Cumberland. 
Cost  of  coal, 

$4.50  and  $4.45  per  net  ton  (2,000  lbs.)  delivered. 

Leavitt.  Loretz. 

Coal  consumed  for  the  year,  in  pounds, 

513,250       1,226,233 


SUPBRlKTBNl>BNT.  57 

Leavitt.  Loretz. 

4.  Total   pumpage  for  the  year,  in  gal- 

lons, 

407,005,464  892,035,634 

5.  Average  dynamic  head  against  which 

pump  works, 

^  161.44  156.27 

6.  a.     Number   of   gallons  pumped  per  ^ 

pound  of  coal, 

793  72740 

h.     Number  of  gallons  raised  100  feet 
per  pound  of  coal, 

i,28a2i         1,136.70 
Y-     Duty,  in  foot  pounds  per  100  pounds 
of  coal,  no  deductions. 

Pi    gallons  pumped(4)x8.34X»ooxdynamic  head(s) 

J  total  coal  consumed 

106,769,871       94,809,202 

COST   OF   PUMPING,    FIGURED    ON     PUMPING    STATION    EXPENSES, 

VIZ.,  $9,741.96. 

8.  Per  million  gallons  raised  against  average  dy- 

namic head  (5)  into  reservoir, 

$7.49 

9.  Per   million   gallons   raised  one  foot  high  (dy- 

namic), 

4.69  cents 

COST     OF    PUMPING,    FIGURED    ON    TOTAL    MAINTENANCE,     VIZ., 

$98,019.91. 

10.  Per   milion   gallons   raised    against    dynamic 

head  (5)  into  reservoir, 

$75-45 

11.  Per  million  gallons  raised  one  foot  high  (dy- 

namic), 

47.28  cent 


58 


REPORT   OF   THE 


^ 

^ 

S^ 

^ 

2 

1 

•6io 

CO 

00 

,? 

1 

& 

00 


H 

S 


u 


< 
z 

H 
Z 

< 


a, 

S  o 

^  4- 

oA  CO 


1' 

bA 

c 

c 


(U         o 

c 

CIS 

c 


13 


< 
< 


n 
n 


08 

E 


o 

H 

u 


4) 
U 

C 

13 
cq 

Q 
Q 


o 
H 

H 
H 


ro  6 


ro  O 


<^ 


a. 
o 

u 

a. 

a, 


bA 

c 


3 
c 

a 


e    - 


o 

V  (O 


i    fe    - 

8     i^     ii 

.C8  (« 


a 


vi 


I 


s  s 


c 

4^ 

4^ 

U  CQ 

♦a      a, 


OS 

c 


B 
o 


O 


4> 

C 

bo 


13 

.3 


3 

I   « 


3 
O 


OS 

E 
o 


4> 


O 

u 

o 


SUPERINTENDENT. 


59 


Op 

>o 

0 

»o 

o 

f^ 

00 

»o 

r« 

*ri 

(«- 

8s 


NO 


NO 

8s 


0} 

H 

U 
H 

5 

H 

X 
H 


4> 


CO 

•i   > 

P  4> 


o 


o 

c 
o 


2 
o 

h 
U 

D 

H 
Z 

o 


c       c 

X  X 


c 
c 


o 
»       c 

^     8 


C 

o 

c 

3 

o 
u 


<;  < 


O 
O 


08 


C 

.2 

o 

p 

c 
o 
o 


o 
H 

pi 


c 

OS 


o 
H 

2 


»o  O 

"  8 

fo  q 

00  *ri 


o 

V£5 


& 


^O  O  00  ^o 

dk  o  to  *^ 
o\  o   ^    - 


«c2^ 


H 


O 

U 

C 

Si 


4; 

c 
o 

C 

o 


o 

c 


E 


E 
o 


ex 
o 

a. 
a. 

< 


a, 


OS 

o 
H 


5s? 


O 

o 


C    V 

•   c 


•o  ^ 


«0  "O 

O  4> 

^  c 

a>  o 


O     <M 


I-:,  M   h) 


6o  REPORT   OF  THE 

CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
Number  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer, 


67,oc» 

64,700 

i«299.04i,098 

209,245,000 

3»549»293 

54-79 


DISTRIBUTION. 

Wrought  iron  cement-lined  and  cast-iron 

From  2  to  20  inches  in  diameter 

4  miles,  2,824  feet 

103  miles,  1,197  feet 


Kind  of  pipe  used. 

Size, 

Extended, 

Total  now  in  use, 

Total  now  in  use, 

Lynn,  Saugus,  Swampscott,  115  miles,  4,861  feet 
Number  of  leaks  for  the  year, 


Hydrants  added, 

Hydrants  now  in  use, 

Gates  added. 

Gates  taken  out. 

Gates  now  in  use. 

Range  of  pressure  of  city  for  day  and  night. 


132 
42 

747 


892 
50  to  65  pounds 


SUPERINTENDENT. 
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SERVICES 

Kind  of  pipe  used 

Size  of  pipe  used, 

Extended, 

Discontinued, 

Number  of  services  added, 

Number  of  services  discontinued. 

Number  of  services  now  in  use, 

Total  length  of  services. 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1892, 

Total  length  of  services  in  Saugus, 

Meters  added. 

Meters  now  in  use. 


iron,  cement-lined  adamanta  and  galvanized  iron 

}  to  10  inches  in  diameter 

29,212  ,  6' 

7.350 

648 

175 

10,148 

80  miles,  4.745  feet 

94 

440 

4,751  feet 

4  miles,  1,996  feet 

81 

494 
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PUBLIC  WATER  BOARD 


OF    THE 


CITY  OF  LYNN 


For  the  Year  Ending  December  ji,   1893 


LYNN,  MASS.: 

Whitten    &    Cass,    Printers, 

1894. 


\ 


\/  t)LA 


_iL_  > 


ANNUAL   REPORT 


PUBLIC  WATER  BOARD 


CITY  OF   LYNN 


For  the  Year  Ending   December   31,    1893 


LYNN,  MASS.: 

Whitten    &    Cass,    Printers, 

1894. 


OFFICERS   FOR  1893. 


QjJiNCY  A.  Towns,  W.  B.  Littlefield,  Pres.^ 

For  one  year.  For  two  years. 


David   Knox.  D.  A.  Sutherland, 

For  three  years.  For  four  years. 

John  Macnair, 

For  five  years. 

Snperinicndcnt  and  Clerky  John  C.  Haskell. 
Water  Registrar^  Wallace  O.  Mudge. 
Pumping  Engineer^  C  A.  Cowles. 
A$shtant  Engineer^  G.  S.  Sanborn. 
Foreman  of  Mains,  Edwin  Maxwell. 
Foreman  of  Services,  Henry  Wheelock. 
Foreman  of  Meters  and  Repairs,  W.  H.  McClain. 

Inspectors,  Winslow  J.  Rowbll,  W.  B.  Moulton^J.  Frank  Pool »  John- 
Chamberlain. 


Public  Water  Board  for  1894. 


W.  B.  Littlefield,  Pres,,  for  one  year. 
David  Knox,  for  two  years. 
D.  A.  Sutherland,  for  three  years. 
John  Macnair,  for  four  years. 
Thos.  p.  Nichols,  for  five  years. 


ANNUAL    REPORT. 


Office  of  the  Public  Water  Board,  ) 
January   i,   1894.  ) 

To  the  Honorable  Mayor  and   City  Council  of  the   City  of 
Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-second  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

WATER    SUPPLY. 

In  1S92  the  total  amount  of  water  collected  from  the  water- 
shed of  Breed's,  Birch  and  Walden  Ponds  together  with  Ilawkes 
Brook  was  insufficient  to  equal  the  consumption.  In  addition  to 
this  supply,  we  had  a  right  to  take  the  waters  of  Saugus  river 
when  more  than  12,000,000  gallons  per  day  were  running  at 
Pranker's  Mill. 

From  the  probable  increase  in  consumption  as  shown  in  the 
past,  it  was  plainly  evident  that  the  additional  amount  of  water 
that  could  be  gathered  from  this  source  would  be  inadequate  to 
meet  our  needs,  for  more  than  five  years,  and  the  Board  in  its 
Report  of  1892  recommended  that  the  City  Council  petition  the 
Legislature  for  the  right  to  take  the  waters  of  Saugus  river  and 
its  tributaries,  as  an  additional  water  supply  for  the  City  of  Lynn. 

As  the  result  of  this  petition,  by  an  act  passed  in  the  Legisla- 
ture May  27th,  1893,  and  contained  in  chapter  400  of  the  Acts  of 
1893,  authority  was  given  to  the  City  of  Lynn  to  take  Saugus 
river  and  its  tributaries  (except  Quannapowitt  and  Crystal  Lakes 
in  Wakefield),  as  an  additional  water  supply. 


4  REPORT    OF    THE 

This  addition  comprises  an  available  water-shed  of  19  3-4 
square  miles,  15  1-4  of  which  is  situated  above  Howlett's  Mill, 
from  this  latter  area,  water  can  run  by  gravity  through  a  canal 
already  built  from  Howlett's  Mill  to  the  Hawkes  Brook  Canal  at 
the  intersection  of  Water  and  Walnut  Streets.  The  remaining 
41-2  square  miles  is  situated  between  Pranker's  and  Howletfs 
Mills.  From  this  area  the  water  could  be  taken  into  the  canal 
near  the  upper  end  of  the  tunnel  by  pumping. 

A  settlement  has  been  made  with  the  Franker  heirs  for  the 
sum  of  $77,500.00  by  which  the  city  purchases  all  claims  for 
water  damage,  with  all  claims  existing  in  two  lawsuits  pending 
in  the  Superior  Court  of  Essex  County,  for  water  previously 
taken  by  an  act  of  the  Legislature  passed  June  23,  1883,  together 
with  all  rights  of  flowage  both  in  Franker's  Fond  and  the 
meadows  situated  above  the  railroad  at  Montrose,  containing 
over  one  square  mile.  This  area  is  peculiarly  adapted  for  an 
underground  supply  and  investigations  are  now  being  made  in 
that  direction  to  ascertain  the  probable  amount  and  quality  of 
water  that  can  be  secured  in  the  valley  of  Saugus  river,  above 
Howlett^s  Mill. 

As  it  has  been  demonstrated  by  the  thorough  examinations  made 
by  the  State  Board  of  Health  of  the  various  water  supplies  in  the 
State,  that  the  best  quality  is  obtained  from  the  underground 
system.  From  the  condition  of  Walden  and  Glen  Lewis  Fonds 
during  the  summer  of  1892,  it  seemed  probable  that  no  reliance 
would  be  made  on  the  water  of  these  reservoirs  for  the  sunimer 
of  1893,  and  that  our  only  supply  of  potable  water  would  come 
from  Breed's  and  Birch  Fonds,  making  it  necessary  to  fill  these 
ponds  to  their  greatest  capacity  and  retain  the  water  as  late  into 
the  summer  as  possible. 

The  water-shed  of  Birch  Fond  being  insufficient  to  fill  the  pond 
in  any  year,  it  was  deemed  advisable  to  fill  the  pond  by  pumping 
from  the  canal.  To  secure  the  water  from  Hawkes  Brook  without 
intermixture  with  the  Walden  Fond  water,  a  flume  was  con- 
structed in  the  site  of  an  old  dam  across  the  valley  of  Hawkes 
Brook,  forming  a  small  reservoir,  in  which  the  water  was  stored, 
until  a  suflftcient  quantity  was  collected  to  furnish  both  the  regular 
supply  for  the  daily  consumption  of  the  City ;  and  also  to  the  full 
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capacity  of  the  pump  at  Birch  Pond.  By  the  most  careful  manage- 
ment, working  night  and  day  to  keep  the  canal  free  from  ice  and 
snow,  Birch  Pond  was  filled  to  within  four  inches  of  its  greatest 
capacity  and  i96,ooo,c>cx)  gallons  were  pumped  into  the  pond. 

The  importance  of  securing  this  additional  water  is  shown  from 
the  fact  that  on  Nov.  27th,  1893,  but  14,067,000  gallons  of  water, 
equal  to  four  days*  consumption,  remained  in  Breed's  and  Birch 
Ponds.  Only  for  the  additional  water  secured  in  Birch  Pond  by 
pumping,  we  would  have  been  obliged  to  use  Walden  Pond  water 
after  Oct.  loth,  at  which  time  the  water  was  totally  unfit  for  use. 

During  the  summer  of  1892,  the  waters  of  Walden  and  Glen 
Lewis  Ponds  were  filled  with  a  large  growth  of  algae,  no  per- 
ceptible improvement  could  be  seen  in  this  respect  over  previous 
years.  To  find  relief  if  possible  from  this  trouble  without  re- 
moving the  organic  matter  that  covers  the  bottom  of  the  ponds, 
the  water  of  Glen  Lewis  Pond  was  let  into  Walden  Pond,  leaving 
the  bed  of  Glen  Lewis  Pond  exposed  to  the  weather  through  the 
winter  of  1892  and  1893,  to  see  if  the  alternate  freezing  and  thaw- 
ing ^to  which  it  would  be  exposed  might  not  to  some  extent  des- 
troy the  food  on  which  algae  is  dependent  for  its  existence.  In 
the  summer  of  1893,  ^^^  water  of  Walden  Pond  improved  in  a 
very  slight  degree.  In  Glen  Lewis  Pond  a  great  improvement 
was  shown.  The  marked  improvement  shown  in  Glen  Lewis 
Pond  over  Walden  Pond,  leads  to  the  conclusion  that  the  quality 
of  the  water  would  be  greatly  improved  by  exposing  the  beds  of 
Glen  Lewis  and  Walden  Ponds  through  several  winters. 

No  opportunity  has  been  afforded  to  bare  the  bed  of  Walden 
Pond  in  the  winter  as  since  its  construction  we  have  been  obliged 
to  depend  upon  its  water  for  our  daily  consumption  through  the 
winter. 

With  the  additional  supply  now  secured  from  Saugus  River, 
we  can  draw  down  the  water  in  Walden  Pond  and  test  the  value 
of  this  experiment  to  hasten  the  time  when  the  Walden  Pond 
reservoir  can  be  used  in  the  summer. 

To  add  to  our  summer  supply  for  a  short  time  in  the  immediate 
future,  we  can  depend  upon  the  water  of  Pillings'  Pond,  a 
reservoir  situated  on  one  of  the|  tributaries  of  Saugus  River,  in 
Lynnfield,  which  contains  water  of  excellent  character. 
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On  May  ist,  1892,  a  communication  was  received  in  the  Board 
from  Mr.  Charles  A.  Coffin  of  Lynn,  ottering  to  defray  the  ex- 
pense of  planting  trees  and  shrubs  around  Walden  and  Glen 
Lewis  Ponds  and  their  approaches.  It  was  voted  to  accept  the 
offer  of  Mr.  Coffin,  and  that  the  Board  tender  its  thanks  in  be- 
half of  the  citizens  of  Lynn  for  his  generous  gift.  The  work  of 
setting  out  the  trees  and  shrubs  was  immediately  commenced  and 
the  entire  roadway  from  Lynnfield  Street  in  Lynn,  to  Walnut 
Street  in  Saugus  was  lined  with  beds  of  shrubs  and  trees  which 
in  time  will  add  to  the  beauty  of  the  ponds  and  furnish  a  most 
acceptable  shade  in  the  summer  months. 

HIGH    SERVICE. 

During  the  past  year  the  merits  of  various  systems  designed  to 
furnish  a  better  supply  in  the  Highlands  have  been  examined,  and 
the  Board  recommend  that  when  the  Highland  service  is  im- 
proved, it  should  be  by  means  of  a  hydraulic  engine,  taking  the 
water  from  the  distribution  pipe  between  the  Reservoir  and  the 
Pumping  Station  and  pumping  into  a  stand-pipe  to  be  construct- 
ed on  the  hill  above  the  present  Reservoir,  first  cost  $40,000, 
expense  of  maintenance,  interest  on  cost  of  plant. 

STREET    MAINS. 

The  cement-lined  pipes  in  various  streets  aggregating  a  total 
length  of  over  two  miles,  were  taken  out  and  replaced  with  cast- 
iron  mains.  During  the  year  one  hundred  and  ninteen  bursts  oc- 
cured,  showing  a  decrease  over  the  previous  year  of  thirteen. 
Nealy  all  occured  in  the  night.  By  prompt  repairs  no  business 
interests  suffered  from  being  deprived  of  water. 

It  is  the  intention  of  the  Board  each  year  to  replace  a  portion 
of  the  cement-lined  pipe  with  cast-iron,  taking  all  streets  where 
the  expense  of  maintenance  approaches  the  interest  on  the  cost  of 
relaying  with  cast-iron  pipe,  and  whenever  it  is  the  intention  of 
the  City  Council  to  pave  a  street,  mains  were  laid  in  all  streets 
petitioned  for,  when  the  abuttors  were  willing  to  pay  five  per 
cent,  on  the  cost  of  laying  the  pipe  until  the  water  rates  in  the 
street  equal  the  ^ve  per  cent,  per  year. 
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I  wish  to  say  a  few  words  in  relation  to  the  great  importance 
of  a  regular  biological  examination  of  the  waters  of  the  several 
ponds  that  comprise  the  water  supply  of  Lynn. 

Mr.  G.  C.  Whipple  who  has  charge  of  the  Boston  Laboratory 
work,  has  made  biological  examinations  for  the  City  of  Lynn 
each  week  since  June,  1893.  Those  examinations  were  made  in 
Boston  until  August,  1893.  Since  then  they  have  been  made  in 
our  own  laboratory  which  is  located  in  the  basement  of  the  City 
Hall.  Mr.  Whipple  has  instructed  Miss  McFarlane  in  making 
biological  examinations  and  considers  her  fully  capable  to  take 
charge  of  the  laboratory  work.  The  frequent  examinations  made 
the  past  year,  have  been  of  great  assistance  to  the  water  depart- 
ment. We  have  known  the  different  kinds  of  organisms  and  how 
many  were  present  at  all  times  in  the  several  ponds. 

A  complete  record  is  kept  of  each  examination  which  is  care- 
fully studied  by  the  Superintendent.  By  these  examinations  he 
has  been  enabled  to  give  the  consumer,  water  of  better  quality  to 
any  given  in  former  years.  The  Superintendent  has  taken  great 
interest  in  this  department,  and  I  refer  you  to  his  laboratory'  re- 
port. 

By  an  order  passed  in  the  City  Council  June,  1892,  authority 
was  given  the  Public  Water  Board  to  purchase  land  on  the  water 
shed  of  Walden  and  Glen  Lewis  Ponds. 

The  following  pieces  of  property  have  been  purchased  under 
the  act : 


C.  F.  Richardson,  2^  acres 

$20.00 

$55  00 

M.  A.  Ramsdell.  10%  acres 

20.00 

217  50 

P.  A.  Chase,  4]^  acres 

20.00 

90  00 

P.  A.  Chase,  12^  acres 

. 

318  75 

P.  A.  Chase,  4  acres 

. 

100  00 

B.  Perctval,  heirs,  3)^  acres     . 

. 

75  00 

H.  M.  Stacy,  7>^  acres 

20.00 

142  so 

S.  N.  Breed  &  Co.,  7%  acres    • 

. 

184  37 

John  Chapman,  one-half  of  3^^  acres      . 

130  00 

F.  A.  Ireson,  one-half  of  wood  lot 

70  00 

Johnson,  heirs, 

270  00 

$1,653    12 
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WATER    DEBT    STATEMENT    FOR    THE    YEAR    ENDIXG 
DECEMBER    20,     1 893. 

RECEIPTS   AND   EXPENDITURES. 

Water  debt  December  20,  1892    .        .         .  $1,626,500  00 

Amount  borrowed  during  year  ending  Decem- 


ber 20,  1893 

Amount  of  debt  paid  during  year  ending  Decern 
ber  20,  1893 

Amount  of  debt  outstanding  . 


Receipts  from  water  rates  during  the  year 
Receipts  from  premiums,  and  accrued  interest 
on  loans 


Expenditures  charged  to  water  maintenance 
Net  receipts  carried  to  sinking  funds 


140,000  00 
$1,766,500  00 


41,300  00 
$1,725,300  00 

$177,356  77 

422  45 

$177,779  22 

112,140  64 


$65,638  58 


CONDITION  OF    SINKING    FUNDS. 

Amount  of  sinking  funds   December  20,  1892, 
as  per  report  of  commissioners       .         .         .    $202,302  42 

Amount  paid  to  commissioners  by  city  treasurer 

during  year  1893 76»442  96 

Income  from  investments  reported  by  commis- 

Hioners 9*689  35 

Total  amount  of  sinking  funds         .         .         . $288,434  73 

Deduct  amount   paid   on  account  of  matured 

bonds 41,200  00 


Amount   in    hands  of  commissioners   Decem- 

ber  20,  1893 $247,234  73 

Add  net  receipts  from  water  maintenance  for 

year  ending  December  20, 1893,  not  yet  paid  to 

commissioners 65,638  58 

Total  amount  of  sinking  funds  December  20, 
1893,  in  hands  of  commissioners  and  in  city 
treasury $3^2,973  31 


Respectfully  submitted, 

W.  B.  LITTLEFIELD, 


President, 
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Report  of  the  Water  Registrar. 


Office  of  the  Public  Water  Board, 
Lynn,  January  i,   1894. 

To   W.  B.  Littlefeld,  Esq,,  President  Public  Water  Board: 

Sir, — I  herewith  present  the  financial  condition  of   the  De- 
partment for  the  year  ending  December  31,  1893. 

receipts. 

Fixture  rates $130,580  67 

Meter  rates 40,616  97 

Additional  rates 3»739  94 

Miscellaneous  rates 2,044  ^ 

Fines 146  00 

Total  revenue $177,129  06 

Extra  pipe  and  labor $8,626  39 

Sale  of  wood 'I5  75 

8,742  14 

Total  receipts  as  per  cash  book         .        .        .  $185,871  20 

comparative  statement  of  revenue. 

Revenue  collected  during  the  year  .        .  $177,12906 

Amount  outstanding  fixture  rates         .        .         .      $5*  148  58 
Amount  outstanding  meter  rates  .        .        .         1,07639 

Amount  outstanding  meter  rates,  not  due  .        .         8,384  96 

14,609  93 

$i9i»738  99 
Deduct  amount  due  January  I,  1893     .        .        .  *3»935  43 

Revenue  for  year  1893 $177,803  56 

Revenue  for  year  1892 188,979  88 

♦Decrease $11,176  32 

*The  cause  of  this  decrease  is  by  reason  of  the  City  Council  cutting:  oflfthe  annual  appro 
priation  of  $20,000.  Substiluting  the  said  $30,000  for  sake  of  comparison,  the  increase 
would  be  $$333,68. 


lO  REPORT    OF   THE 

STATEMENT    OF   NET    EARNINGS   FOR    1 893. 
Revenue $177,803  56 

KXPBMSBS. 

Interest $70»785  5® 

Maintenance 38,707  ^7 

Rebate  to  Saugus 3«243  00 

"3,735  67 

Net  earnings $65,067  89 

EXPENDITURES. 
MAIMTBNANCB. 

Pumping  expenses $9,843  95 

Salaries  and  oflSce  expenses 8,044  5* 

Repairs  on  mains 6,510  80 

Repairs  on  services 5»7^  *o 

Stable  and  workshop 2,077  80 

New  supply 1.598  24 

Engines  and  boilers i»559  05 

Damages 785  7^ 

Laboratorjr 778  35 

Walden  Pond 759  80 

Meters 627  58 

Engine  house 171  7^ 

Reservoir "9  50 

Birch  Pond 88  00 

Breed's  Pond ^^  ^    ^  « 

$38,707  «7 

CONSTRUCTION  EXPENSES. 

New  supply $78,454  '7 

Mains,  hydrants  and  gates 23,13489 

Services  and  courts 11,79627 

Meters 4.3^4  69 

Walden  Pond 1,743" 

"9.493  H 

Amount  received  for  pipe,  etc $8,626  39 

Amount  received  for  wood "5  75 

8,742  14 

Net $iio,75«  00 
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STATEMENT 


SHOWING  COST  OP  WORKS  TO  JANUARY    I,    1894. 


Mains,  hydrants  and  gates 
New  supply  and  land 
Services  and  courts 
New  basin  and  land 
Engines  and  boilers 
Reservoir  and  land 
Birch  Pond  and  land 
Engine  house  and  land 
Breed's  Pond  and  land 
Pipe  conduits  and  land 
Force  mains  and  land 
Meters     . 

Highland  service    . 
Tubular  wells 
Engineering   . 
Hawkes'  Pond 
Work  shop  and  stable 

Total  cost    . 
Less  amount  received  for  pipe 
Less  amount  received  for  wood 
Less  amount  received  for  Deane  pump 


$814,719  06 

3«4t790  75 

260,879  31 

181,183  62 

140*327  29 

i3i»58i  49 

93»47i  84 

57.562  39 

56,435  28 

45»293  98 

41.546  13 

34.695  55 

12,431  17 

9.374  02 

8,564  99 

3,306  52 

3,056  97 

$2,207,220  36 


$104,602  33 
4.267  68 
2,000  00 


110,870  01 


Total  net  cost $2,096,350  35 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE  O.  MUDGE, 

Water  Registrar, 
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SERVICES. 


Whole  number  of  services 

Put  in  during  the  year 562 

Discontinued 47 

Not  in  use 96 

Turned  on  (new  services) 544 

Turned  on  (re-occupied) i8i 

Turned  on  (change  of  ownership) 38 

Turned  on  (rates  and  fines  paid) 9 

Shut  off  (for  vacancjr) 396 

Shut  off  (for  non-payment) 18 

Services  put  in  at  Saugus,  1893 86 

Whole  number  at  Saugus 526 


".095 


The  ratio  of  yearly  increase  in  the  number  of  services  from  1876  is  as 


follows : 

X876  . 

1877  . 

1878  . 

1879  • 

1880  . 

1881  . 

1882  . 

1883  . 

1884  . 


6.54  per 

cent. 

1885 

7.60  •• 

1886 

6.14  •• 

1887 

6.04  ♦♦ 

1888 

8.75  " 

1880 

10.25  " 

1890 

9.92  - 

1891 

10.80  •* 

1892 

8.62  *• 

1893 

6.36  per  cent. 

6.58  - 

5.84  ** 

6.67  - 

6.67  '• 

7.40  ** 

6.90  ** 

6.00  ** 

5-32  *• 
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STATEMENT 

SHOWING   THE  NUMBER  OF    BUILDINGS    TO    WHICH    WATER    IS    SUPPLIED, 
ALSO  THE    NUMBER    OF    FAMILES,   VARIOUS    FIXTURES,    ETC., 
CONTAINED  IN  THE  SAME,  TOGETHER  WITH  THE  NUM- 
BER   OF    FIRE    HYDRANTS,    DEC.  3I,     1 892. 

LYNN.  SAUOUS.  TOTAL. 

Dwellings 9*896 

Stores  and  shops i  ,000 

Factories 213 

Offices 475 

Restaurants  and  saloons 86 

School-houses 44 

Churches 27 

Bakeries 32 

Laundries 16 

Engine-houses 9 

Families i5>oio 

Boarding-houses 230 

Faucets 27,156 

Water-closets 9*496 

Bath  tubs 3,984 

Hand  hose 2*764 

Urinals 248 

Heaters 675 

Stationary  engines 166 

Motors 25 

Greenhouses 28 

Drinking  fountains 24 

Standpipes,  fire 15 

Stand  pipes  for  water  carts          ....  42 

Sewer  connections 16 

Automatic  sprinklers 70 

Hydrants      .        , 775 


497 

10,393 

20 

10,020 

213 

10 

485 

86 

3 

47 

4 

31 

32 

16 

3 

12 

586 

15*596 

230 

930 

28.086 

201 

9*697 

137 

4.121 

158 

2,922 

2 

250 

22 

697 

2 

168 

25 

4 

32 

24 

I 

16 

42 

16 

2 

72 

120 

895 

H 
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STATEMENT 

SHOWING   THE  YEARLY   REVENUE   OF  THE   DEPARTMENT   SINCE  THE   FIRST 
INTRODUCTION  OF  WATER  INTO  THE  CITY  IN    187I. 


From  October 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January^ 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 


187 1,  to  January 

1872,  to  January 

1873,  to  January 

1874,  to  January 

1875,  to  January 

1876,  to  January 

1877,  to  January 

1878,  to  January 

1879,  to  January 

1880,  to  January 

1881,  to  January 

1882,  to  January 

1883,  to  January 

1884,  to  January 

1885,  to  January 
[886,  to  January 

1887,  to  January 

1888,  to  January 

1889,  to  January 

1890,  to  January 

1891,  to  January 

1892,  to  January 

1893,  to  January 


1, 1872 

1. 1873 

1,1874 

I.  1875 

I,  1876 

1,1877 

1, 1878  . 

1, 1879 

1, 1880 

1,1881 

I,  1882 

1,1883 

1,1884 

1,1885 

1, 1886 

1,1887 

1,1888 

I.  1889 

1, 1890 

1, 1891 

1, 1892 

1^1893 

1, 1894 

$8,989  00 
27.568  16 
47,992  61 

53»545  61 
5^.553  26 
60,867  12 
64,002  50 
67.570  14 
73.949  80 
79.635  12 
80,967  76 

94,419  52 

98,892  54 

114.903  86 

110,089  II 

"6,375  70 

"3,507  73 
134,480  27 
HI.865  53 
154,788  27 

17  "'744  85 
188.979  88 
177.803  56 

$2,245,492  90 
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FUNDED  WATER  LOAN. 
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Rate 
When  Payable.  Per.  Cent. 

^894 3l 

'894 6 

1896 6 

1896 4 

1899 5 

1900 5 

1900 4 

1901 5 

1903 4, 

«904 3I 

1905 5 

1905 4. 

1905 34 

1905 34 

1913 4, 

'9>3 3I 

I9H 4 

1914 4. 

»9»5 34 

i9'6 34 

1916 34 

«9i6 4 

X9«6 4 

>9i7 34 

»9i7 34 

1917 4 

i9»7 4 

i9«7 4 

1917 4 

I9>8 4 

1918 4 

1918 4 

>9i9 4 

1919 4 

1920 4 

1920 4 

1921 4 

1921 4 

1922 4 

1922 4 

1923 4 


May 

Ju'y 

Jan. 

Mar. 

Jan. 

Jan. 

Apr. 

Jan. 

Mar. 

May 

Jan'. 

Apr. 

May 

Dec. 

Nov. 

Nov. 

Mar. 

Dec. 

Dec. 

Apr. 

May 

Sept. 

Oct. 

Feb. 

{una 
uly 
Aug. 
Oct. 
Nov. 
Apr. 

June 
uly 
Apr. 
July 
Jan. 
Apr. 
Apr. 
Oct. 

Jan. 
uly 
Apr. 


Amount 

$10,000 

100,000 

50,000 

100,000 

50,000 

50,000 

10,000 

50,000 

8,000 

7»3oo 

200,000 

150,000 

71*500 

5»ooo 

20,000 

31,000 

50,000 

20,000 

6,000 

2,000 

24*500 

10,000 

9,000 

6,500 

3i50o 

7»500 

5»ooo 

2,000 

6,500 

x5,ooo 

10,000 

50,000 

100,000 

110,000 

35»ooo 

150,000 

50,000 

25,000 

50,000 

25,000 

40,000 

$1,725,300 
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Report  of  the  Superintendent. 


To   William  B.  Littlefield^  President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  herewith  pre- 
sent the  annual  report  of  the  Superintendent  for  the  year  ending 
December  31,  1893. 

On  January  i,  1893,  Breed's  Pond  contained  49,172,745 
gallons  of  water.  Birch  Pond  19,490,226  gallons,  Walden  Pond 
313,943,830  gallons.  Glen  Lewis  Pond  33,626,398  gallons,  mak- 
ing a  total  of  416,233,199  gallons,  equal  to  117  days'  supply 
figured  on  the  daily  average  consumption  for  1892.  On  the  nth 
of  March,  1893,  Birch  Pond  contained  76,313,567  gallons  of 
water,  a  gain  of  56,823,341  gallons  from  January  i.  This  water 
was  collected  from  its  own  water-shed  and  all  water  that  could 
run  in  by  gravity  from  Hawkes  Brook.  At  this  date,  the  work 
of  filling  Birch  Pond  by  pumping  from  the  canal  was  commenced 
and  continued  until  May  5,  at  which  time  the  pond  was  filled  to 
a  height  of  1 1  inches  above  the  overflow.  This  additional  height 
was  secured  by  means  of  a  dam  built  in  the  overflow  and  for  the 
purpose  of  securing  the  maximum  supply  possible  for  the  sum- 
mer months  in  Birch  Pond. 

To  fill  Birch  Pond  with  Hawkes  Brook  water  from  the  same 
canal  that  is  used  to  convey  the  Walden  Pond  water  for  daily 
consumption,  it  became  necessary  to  construct  a  reservoir  in  the 
Hawkes  Brook  valley  to  hold  back  the  water  of  the  brook  until 
the  pump  at  the  pumping  station  was  not  at  work  or  a  suflicient 
amount  was  gathered  in  the  reservoir  to  supply  both  the  daily 
consumption  by  the  city  and  for  the  pump  at  Birch  Pond. 

Owing  to  the  unusual  severity  of  the  winter  and  the  very  ex- 
posed location  of  the  upper  end  of  the  canal,  great  difficulty  was 
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experienced  in  keeping  the  canal  free  from  the  drifting  snow  and 
to  clear  out  the  anchor  ice,  requiring  the  labor  of  a  gang  of  men 
night  and  day  for  this  purpose. 

Breed*s  Pond  filled  from  its  own  water-shed,  and  on  June  i, 
1S93,  we  had  616,740,616  gallons  in  the  two  reservoirs  for  the 
summer  supply.  No  water  was  taken  from  Birch  Pond  after 
November  11,  1892,  or  from  Breed's  Pond  after  December  14. 

The  first  water  taken  from  Breed's  Pond  in  1893  ^^^  ^^^ 
April  10,  from  Birch  Pond  June  13.  On  June  26  the  use  of  the 
water  from  the  canal  was  discontinued  and  our  entire  supply 
was  drawn  from  Breed's  and  Birch  Ponds  until  October  i,  when 
the  water  from  Hawkes*  Brook  was  turned  into  Birch  Pond  and 
contributed  to  the  Birch  Pond  supply  until  November  27,  at 
which  date  the  amount  of  water  in  Breed's  and  Birch  Ponds  was 
reduced  to  14,067,000  gallons.  From  that  time  we  have  been 
using  for  daily  consumption  the  flow  from  Hawkes  Brook,  sup- 
plemented by  the  requisite  amount  necessary  from  Walden  Pond 
to  supply  the  pump. 

Since  June  i,  1893,  weekly  microscopical  examinations  of  the 
water  from  our  various  sources  of  supply  have  been  made.  The 
work  has  been  conducted  principally  by  George  C.  Whipple,  the 
biologist  engaged  in  making  biological  examinations  of  water  for 
the  City  of  Boston.  Miss  M.  W.  McFarlane  has  assisted  in  the 
work  with  a  view  of  assuming  its  charge  as  soon  as  the  necessary 
knowledge  has  been  acquired. 

A  laboratory  was  fitted  up  for  the  work  in  the  basement  of  the 
City  Hall.  Eighty-three  different  species  of  organisms  have  been 
found  in  the  waters  of  the  several  sources,  forty-one  of  which 
were  common  to  all.  By  watching  the  weekly  growth  of  the 
different  organisms,  much  valuable  information  in  relation  to  our 
water  supply  can  be  gained.  The  time  of  the  greatest  growth  of 
the  organisms  in  each  pond  varied  to  such  an  extent  that  we  were 
not  obliged  to  use  the  water  of  any  source  when  the  quality  was 
poorest.  The  greatest  and  least  growth  of  organisms  found  in 
the  various  examinations  by  the  monthly  averages  are  shown  in 
the  following  statement,  which  represents  the  number  of  organ- 
isms in  one  cubic  centimeter,  or  twenty  drops  of  water : 
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Walden  Pond  in  June,  7572  ;  in  December,  S37. 

Glen  Lewis  Pond  in  June,  7706 ;  in  December,  474. 

Breed's  Pond  in  May,  506;  in  December,  333. 

Birch  Pond  in  September,  322  ;  in  December,  106. 

Saugus  River  in  August,  177;  in  December,  109. 

Tap  at  the  City  Hall. 
The  growth  to  maturity  and  subsequent  decay  of  some  of  these 
organisms  is  very  rapid.  No  organism  liable  to  come  from 
sewerage  or  any  injurious  to  health  was  discovered.  The  pres- 
ence of  these  organisms,  although  not  dangerous  to  human  life, 
at  times  causes  a  disagreeable  taste  and  odor,  and  the  purpose  of 
the  examinations  is  to  give  a  full  knowledge  of  the  condition  of 
each  specie  of  organism  in  each  source  of  supply,  the  probable 
growth  to  be  anticipated,  the  nature  of  each,  whether  injurious 
or  harmless,  and  to  gather  all  information  possible  as  to  the 
quality  of  the  water  before  it  is  taken  into  the  resei*voir  for  use. 
From  our  supply,  as  at  present  constructed,  water  can  be 
drawn  from  f\\G  sources  separately,  or  by  twelve  different  com- 
binations, from  two  or  more  sources. 

It  has  been  observed  that  the  water  containing  some  species  of 
organisms  improves  in  quality  in  its  passage  from  the  ponds  to 
the  city,  while  water  containing  other  kinds  deteriorates.  It 
having  been  our  experience  in  former  years,  that  water  with  but 
slight  taste  or  odor  perceptible  in  the  ponds,  becomes  very  dis- 
agreeable when  delivered  for  consumption. 

From  this  brief  explanation  the  advantage  of  acquiring  full 
information  about  the  water  in  each  source  of  supply  can  be  seen. 
The  amount  of  water  taken  from  each  source  is  given  in  Table 
II.  The  quality  of  water  used  is  shown  by  the  analysis  made 
by  the  State  Board  of  Health  each  month. 

CANAL. 

To  save  all  the  water  running  in  Hawkes  Brook  in  the  spring, 
it  ])ecame  necessary  to  fill  the  canal  to  the  top  of  the  banks. 
This  unusual  strain  on  the  sides  of  the  canal  made  it  necessary-  to 
drive  one  hundred  and  fifty-five  feet  of  spiling  at  weak  points. 
The  line  of  canal  from   Howlett's  Mill  to  the  Hawkes  Brook 
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Canal,  which  has  been  unused  since  its  construction,  has  been 
cleaned  out ;  ninety-two  feet  of  spiling  were  driven  at  one  point. 
The  brick  conduit  near  Howlett*s  Mill  was  cleaned  of  all 
debris  not  removed  at  the  time  of  its  construction.  Water  was 
let  in  several  times  to  the  entire  canal  and  drawn  off  to  clean  the 
banks  before  we  commenced  to  use  the  water  from  Hawkes 
Brook.  Three  bridges  across  the  canal  were  repaired  by  entire 
new  planking.     The  canal  at  present  is  in  good  condition. 

RESERVOIR. 

The  slope  walls  of  the  reservoir  are  in  good  condition.  No 
repairs  were  needed. 

PUMPING    STATION. 

The  building  is  in  good  condition.  The  Loretz  engine  and 
foundation,  also  the  walls  of  the  basement,  were  painted.  New 
packing  rings  were  put  in  all  the  pistons  of  the  Loretz  engine. 
New  rocking  grate  bars  were  set  in  furnace  boiler  No.  2.  A 
Lamprey  furnace  mouth  protector  was  set  in  furnace  boiler  No. 
I,  the  brick  walls  of  boiler  No.  i  were  partly  relaid,  the  steps  in 
front  of  the  building  were  reset,  the  fence  around  the  lot  was 
straightened  and  portions  reset.  At  Birch  Pond  a  feed  pump 
and  feed  water-heater  were  set  and  furnaces  repaired. 

STREET    MAINS. 

During  the  year  two  miles  and  two  hundred  and  fifty-four  feet 
of  cement-lined  pipes  were  taken  up  and  replaced  with  cast-iron 
mains  in  the  following  streets :  Alley  from  Blossom  beyond 
Shepard  to  connect  with  the  cast-iron  main,  Ashland,  Cam- 
bridge, Essex  from  Market  to  High  Rock  avenue.  Federal,  Har- 
wood.  Whiting,  Liberty  from  Market  to  Central  avenue,  Lloyd, 
Myrtle  to  the  third  hydrant  from  Holyoke,  Washington  from 
Amity  to  connect  with  the  cast-iron  main  below  Tudor,  Whiting, 
Whittier,  and  Henry  avenue  from  Johnson  to  Washington.  A 
total  of  one  hundred  and  nineteen  bursts  in  the  cement-lined 
mains  came  in  the  year,  being  thirteen  less  than  in  1892.  Twen- 
ty-six thousand,  three  hundred  and  forty-one    feet  of  cast-iron 
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pipe  from  4"  to  1 2"  in  diameter  has  been  laid  in  fifty  streets.  Of 
this  amount,  10,814  feet  replaced  cement-lined  pipe  previously 
laid.  One  thousand  one  hundred  and  seventy- six  feet  of  2"  pipe 
has  been  laid  in  courts  as  mains ;  22  gates  have  been  set  in  con- 
nection with  the  new  mains;  12  gates  were  set  in  place  of  old 
ones  where  pipe  was  changed  to  larger  sizes  in  relaying  the 
cement-lined  pipes ;  14  hydrants  were  replaced  with  larger  sizes ; 
28  hydrants  added ;  1 2  leaky  hydrants  repaired ;  30  main  gate 
boxes  raised  where  streets  were  graded ;  29  new  main  gate  boxes 
in  place  of  old.  In  trenching  for  mains  1,274  feet  of  ledge  has 
been  excavated;  562  services  have  been  put  in,  aggregating 
26,051  feet  in  length;  52  services  have  been  extended,  of  a  total 
length  of  2,613  feet;  47  services  have  been  discontinued;  359 
services  w  ere  changed  from  the  old  pipe  to  the  new ;  708 
corporations  have  been  drilled  out;  752  new  iron  stop  boxes  to 
replace  old  wooden  ones;  246  leaks  in  service  pipes  were  re- 
paired ;  1 7  service  boxes  changed  for  curbstones ;  65  service  boxes 
raised  where  streets  were  graded;  31  services  lowered;  191  ser- 
vices were  thawed  out ;  82  new  stop  and  wastes  were  put  in  to 
replace  old  ones^  27  private  hydrants  were  repaired;  187  new 
meters  were  set ;  1 1 1  meters  were  taken  off,  tested  and  repaired  ; 
12  meters  taken  out;  9  outside  meter  boxes  put  in;  10  drinking 
fountains  were  repaired. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  submitted, 

JOHN  C.  HASKELL, 

Superintendent . 


X 
H 

< 
H 
X 

b 
O 

Q 

< 
O 

m 

H 
< 

CO 

n 

Q 

2  I 


0< 
H 
H 
< 

b 
O 

CO 
CO 

•J 
< 

Z 
< 


'pamnsnoo  aaSXzo 


'UOJJ 


'ssaupJBH 


•saimiM  8V 


••aiBo^IK  sv 


•©ufioniO 


*no}so9d9ns  oj 


•nopnios  ui 


•pnox 


•wjj 


i 

K  > 


•1»X1J 


'aopfiiSi  no  ss<y7 


•pnox 


•joioo 


?     »>     T     ^     ^ 


I  s   5  ^  J 


Ill 


o     >o     oo     «o 

I  I  ?  t 


III 


J? 


^    R    J?    ??   ^ 

o      d      N      («      e« 


I 


^     gi     & 

980 


I 


•%  ? 


9 


!l 


I 
r 


8.  >8    ^ 


•aiqvdajSvsfp  a9\JO 


•aiqBl»a»A 


> 


s 
H 


^   <ft   2   ,^    1?    ;    ^ 


I   5 


«    t 


s    a     o    "js 


U     (A     A     X     U 


^      M      § 

Q    cA    Q 


•aoiJBUiaiHxa 


r«     ui    CO     CO 


•oopaanoD 


-♦•«*« 


*pa<aa»iiuo  BajAZQ  '5-c-'C* 


Wl         ^        O  M» 


X 

H 

< 
X 

o 

Q 

< 
o 
n 

H 

H 
< 
H 

GO 

Q   § 
Z    8 

2  i 

u 
n 


H 

H 
< 

b 
O 

CO 
CO 

ij 
< 


-OOJI 

•       • 

;   ;   :  : 

^ 

:  1 

f  II 

'««a<i1M«H 

•r     *? 

•      ^       »o     CO 

coo 

-      o      o 

«>    <5     •? 
o     o     o 

•saiuinisV 

§  1 

ill  1 

1 

n  1  f  i 

*s9icj]ni  ry 


I  I 


9        O        C 


•aojiomo 


I  ^         *ooit«»dsns  uf  ^     g 


8.    88|8q888 


< 

£ 

S> 

^ 

•  <y  s, 

f« 

«   £    :    8    S. 

s   . 

^ 

3 

q 

9 

:  3  5 

9 

3     q     S     S     5 

s.   . 

X 

< 

mox 

3: 

q 

8 

.    5    5 

9 

1   i  1  1  1 

8.   , 

•*MJ 

f 

3; 

5 

:  li 

i 

Mm? 

t 

'^'i 

•P»«IJ 

& 

o 

:  %  8 

8 

?  8   a  J?  a 

y 

«« 

A 

(« 

<«      («      n      —       n 

w 

•« 

Vi 

V     'uoriiujit  oo  ss<ri 

? 

r^ 

.          O          W4 

:s 

i  2   a   ^  ^ 

« 

52 

X  > 

— 

" 

" 

M              " 

— 

—      •"•■'•"• 

•■ 

•I»jox 

J? 

J? 

•   s.  ^ 

tJ} 

K    2    5  ^    5 

? 

M 

'»• 

**i 

fh     f^ 

•-3 

f-J       r*j       r*j       r*j       "-S 

t*> 

K 

•»oH 

'jaSnoLqs  YVi{Maaios  /i\iux9a9Q 

•9|q«a»i^vvtp 

PI03 

io  )a«««9|dan  osfv  * 

•iOlOQ 

» 

^ 

^  ^ 

^ 

^  ^    5    «.    8 

a 

M 

o 

o 

o     o 

O 

O        O        O        O        - 

o 

i 

B 
•o 

i 

if 

« 

e            £ 

U 

5 

« 

^ 

*:     « 

^ 

-    -    •^.    -    2 

^ 

X 

c/) 

JS 

•&    ^ 

js     us      «     ^     7l 

j= 

< 

w 

M 

o 

M     M     c      M     e 

be 

ae 

« 

S 

=  »;? 

0 

=:    =     c     =:     o 

< 

S 

< 

> 

CO 

c«     > 

U 

M      M      O      (A      U 

CO 

B^ 

«: 

^ 

^ 

U3 

i 

M 

bt 

te 

bs 

^ 

'5 

2:^ 

•  1  1  -•  - 

E"  i    s   •&   - 

i 

i 

> 

> 

«       > 

> 

>    O    O    CO    CO 

Q 

^ 

^ 

t^     o» 

** 

O       0»      t^      w)     00 

OS 

** 

*ao|iBuiansx3 

a 

■s 

1  =1  s- 

£•  ?  i- «  8 

i 

o 

5 

£ 

a  <  s 

•-» 

S.   <    «    O    S5 

& 

o 

o 

O       CO 

o 

«o     00      <o        <«•      t^ 

>o 

0 

*" 

•s  - 

•uofpaiioo 

1 

vt 

II 

5. 

II 1  a  1 

i 

PUBLIC    WATER    BOARD. 


25 


TABLE   I. 


SHOWING    THE    CONSUBfPTION     OF    WATER    FOR    THE    YEAR    ENDING 
DECEMBER  3I,    1 893. 


•a 
a. 
B 


o 


Gallons. 


B 

I! 


Gallons. 


Gallons. 


> 
< 


Gallons. 


Galls. 


•s 


Galls. 


January , 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Totals  and  averages 


133.939^ 
109,430.330 
"6,137.691 
104,447.903 
106,353,173 
133,007,755 

»3a,05»,77a 
"7,450,830 
109340,788 
114,038,434 
103,346,360 

109,546,797 


3.965,483 
3,908,336 

3.746,377 
3.481,597 
3.4a7.5a» 
4,066,935 

4«359>735 
3.788,736 
3,661,360 

3.678,337 
3,411,543 
3.533.768 


4^35» 


57.^57 
161,849 
264.780 

54.076 


639.404 
193310 


470.999 
137,376 


»6,977 

133,336 


366,795 


56^3 
56.10 
53-78 
49-98 
49.30 
58-38 
61.15 
54-39 
53.56 
53.80 
4S.97 
50.73 


59.31 
58^6 
56.04 
53.07 
51.37 
60.S3 
63.73 
56-67 
54.76 
55-03 

51.P3 
53.86 


1.366,471 ,699 


3.743.758 


53.74 


56.00 
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TABLE    II. 

AMOUNT  OP  WATER  DRAWN  PROM  BACH  SOURCE  DURING  THE  YEAR  1 893. 


January  . 
February 
March  .  . 
April  .  . 
May  .  .  . 
June  .  .  . 

July 

August    . 
September 
October    .  , 
Norember 
December 

TnUls  .  . 


breed's. 


Gallons. 


53356,363 
3»»3oS/J6s 
a7.aio,a33 
33^30,125 
39,9oa/>J9 
71,185.400 
4M74,o88 


338.477»738 


Gallons. 


58,734,830 
103,337,967 

87.461. »7S 
^70,700,171 

4M93.900 
48.033,565 


408H40.698 


GaUons. 


131,330,190 
108,366,895 
118,730,430 
59.5j4.685 
56,151,173 
3<.66o,365 


13,536333 
107,630,69s 

615.79a.a54 


Total. 


Gallons. 


131,330,190 
108.366,895 
118,730,430 
<oo,438.5» 
110,006,535 
131,690,350 
129,538.300 
130,091,400 
iioA»3cio 
112,179,300 
103.033,485 
107.630/195 

1j63.710.690 
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TABLE   I. 


SHOWING    THE    CONSUBfPTION     OF    WATBR    FOR    THE    YEAR    ENDING 
DECEMBER   3I,    1893. 


o 


Gallons. 


a 

1! 


Gallons. 


e 


Gallons. 


Gallons. 


55 


Galls. 


06 


Galls. 


January  

February 

March 

April 

May 

June 

July 

August  ...... 

September 

October 

November 

December 

Totals  and  averages 


109,430,330 
"6,137,691 
104,447,903 
106,353,173 
133,007,755 

»3a.05i.77» 
"7.450,830 
109,840,788 

114,038,434 
103,346,360 

«09.S46,797 


3,965,483 
3,908,336 

3.746,377 
3.48».S97 
3.4a7.Sa> 
4,066,935 

4,a59,73S 
3,788,736 
3,661,360 
3,678.337 
3.4",S4a 
3,533,768 


4^35* 


57,^57 
161,849 
364.780 

54,076 


639,404 
193310 


470,999 
137,376 


»6,977 

133,336 


266,795 


56^3 
56.10 
53.78 
49.98 
49.30 
58.38 
61.15 
54.39 
53.56 
53.80 

4S.97 
50.73 


59.31 
58.46 
56.04 
53.07 
51.37 
60.S3 
63.73 
56.67 
54.76 
55.03 

5I.P3 
53.86 


i,366,47>/599 


3,743,758 


53.74 


56.00 
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TABLE    II. 


AMOUNT   OP  WATER   DRAWN   FROM   EACH   SOURCE  DURING  THE  YEAR  1 893. 


January    .  , 
February 
March  .  . 
April     .  .  . 
May  ... 
June  ... 

July 

August  .  , 
September  , 
October  .  . 
November  , 
December    . 

Totala  .  .  , 


Gallons. 


40.9»3335 

31.30S.065 
a7,3io,t33 
33^30,125 
39,903,639 
71,185,400 
4M74.088 


338.477.738 


Gallons. 


58,734,830 
103,337,967 

87,461,375 
^70,700,171 

4«. 193.900 

48,033,565 


406H40.698 


Gallons. 


131,330,190 
108,366,895 
118,730,430 
59,534,685 
56,153,173 
3»  .660,365 


13,536,833 
107,630,69s 

615.79a.a54 


ToUl. 


Gallons. 


131,330,190 
108,366,895 
118,730,430 
»oo,438,5»o 
110,008,535 
131,690,350 
>29.S38,MO 
130,091,400 
110,603300 
"a.379.300 
103,033,48s 
107,630,695 

i.36a.7»o,69o 
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>-3S 
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4 


).o3 


KOI 
KO9 


;.5» 


26 


•t 


Marrh 

June   ,  ^0^"""''^  j\ 
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TABLE    III. 


SHOWING   THE   RAINFALL   AT  THE   PUMPING   STATION   FOR    1893. 


Day  of  Month. 

e 
•— k 

0.83 

1 

0. 

i 

S 

i 

9 

i 

s 

< 

1 

1 
g 

1 

I     •  •  .  . 

0.16 
0.07 
0.17 

*o.os    .  .  . 
•0.0a    .  .  . 
...   •0.30 

.   .  .    *o.co 

0.34 
0.37 

»-33 
0.17 

0.05' 

0.08 

.    .    . 

.   •   . 

o.y> 

0.36 

•0.31 

1.58 

3    .  ,  .  . 

ao4 

oi3 

1    .  .  .  . 

0.16 

0.73 
1.0S 
3.13 

0.90 

i  :::: 

•0.36 
•0.14 

'0:38 

*i.oo 

V^6 

0.01 

7    .  .  .  . 

.  . 

I    .  .  ,  , 

o.ie  1    n.ic 

0.01 

9    .  .  .  . 
10    .... 

♦0.30 

o'S 

o.Si 

•0.3s 

11    .... 

* 

*o.os 

13  .... 

»3 

14  .... 

;i  : : : : 

•0.03 

♦0x5 
*o.o3 

♦1.63 

0.13  ... 

0.81  .  0.40 
...  1    o.io 

o.Oi 
0.47 

o<o8 
0.03 

0.03 

0.33 

0.30 
0.4s 

0.01 
0.1 1 
0.08 

0.01 

•024 

♦0.08 

1.50 
0.05 

.  .  . 

O.OI 

0.06 
0.1S 

'lis 

1.17 

0.06 
0.06 

1.30 

0.31 

0.30 

0.30 

ois* 
0.91 

0.03 
0.31 

0^1 

:?:::: 

•  . 

*o.6o 
•0.13 
•0.09 

|^).03 
•0.51 
•1.04 
♦0.39 

aoi 
io.*i4 

1. 00 

O.I3 
0.03 

0.10 

19    .... 
30    ...  . 

ao9 

♦0.01 

31       .... 

0.03 

0.03 
0.06 

3.09 
0.0s 

0.5s 

OU39 

33      ...    . 

33  .... 

34  ...    . 

Jl :::: 

*0.03 

^'4 

0.03 

. . . 

37    •  •  .  . 

0.16 

0.54 

0.37 

0.30 

0.03 

S  : : : ; 

•0.3s 

•0.01 

0.03 
0.31 

ois 

0.01 

39  ... . 

30  ... . 

XI       .... 

0.35 
♦0.01 

0.06 

.  . 

.    .    . 

0.09 

^!o8 

a.»S 

6.40 

3.17 

3-4« 

S^ 

3-P5 

1.83 

8.68 

IH3 

3.3» 

1.79 

S-5» 

Rainfall  for  the  year  45.36. 
•Snow. 
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TABLE  V. 

SHOWING   THE   LOCATION   OF   GATES   SET   IN    1 893. 


Atkins  avenue 
Cambridge .     .     . 
Celia  place .     .     . 
Clayton  .... 
Columbus  avenue 

Essex 

Federal  .  .  .  . 
Federal  .... 
Gertrude  .  .  . 
Grosvenor  Park  . 
Joint's  place  .  . 
Lakeview  avenue 
Myrtle  .... 
Ocean  Terrace 
Parker  avenue.  . 
Ramsdell  court  . 
Shepard  .... 
St.  Clair  .  .  . 
Strawberry  court . 
Wellington.  .  . 
Wilfred  .... 
Violet      .... 


On  E.  line  Verona  street,  17  feet  S.  of  W.  line  Atkins 
avenue. 

On  S.  line  Liberty  street,  15  feet  N.  of  E  line  Cam- 
bridge street. 

On  N.  line  Lewis  street,  8  feet  N.  of  E.  line  Celia 
avenue. 

On  E.  line  Euclid  avenue,  12  feet  S.  of  N  line  Clay- 
ton street. 

On  W.  line  Cedar  Hill  avenue,  17  feet  S.  of  N.  line 
Columbus  avenue. 

On  W.  line  Washington  street,  17  feet  N.  of  S.  line 
Essex  street. 

On  N.  line  Western  avenue,  17  feet  W.  of  E.  line 
Federal  street. 

On  S.  line  Marion  street,  17  feet  W.  of  E.  line  Feder- 
al street.         ' 

On  S.  line  Lexington  street,  17  feet  W.  of  E.  line 
Gertrude  street. 

On  S.  line  Ocean  street,  7i  feet  W.  of  E.  line  Gros- 
venor Park. 

On  E.  line  Jackson  street,  7i  feet  S.  of  N.  line  Joint's 
place. 

On  W.  line  Euclid  avenue,  17  feet  S.  of  N.  line  Lake- 
view  avenue. 

On  S.  line  Holyoke  street,  17  feet  W.  of  E.  line  Myr- 
tle street. 

On  S.  line  Ocean  street,  10  feet  W.  of  E.  line  Ocean 
Terrace. 

On  S.  line  Bloomfield  street,  10  feet  W.  of  E.  line 
Parker  avenue. 

On  S.  line  Lake  street,  10  feet  W.  of  E.  line  Ramsdell 
court. 

On  N.  line  Harbor  street,  17  feet  W.  of  E.  line  Shep- 
ard street. 

On  E.  line  Michigan  avenue,  7  feet  S.  of  N.  line  St. 
Clair  street. 

On  S.  line  Strawberry  avenue,  64  feet  W.  of  E.  line 
Strawberry  court. 

On  N.  line  Oakwood  avenue,  16  feet  E.  of  W.  line 
Wellington  street. 

On  E.  line  Myrtle  street,  134  feet  S.  of  N.  line  Wilfred 
street. 

On  W.  line  Pinkham  street,  16  feet  S.  of  N.  line  Vio- 
let street. 
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REPORT    OF    THE 


TABLE  VI. 

SHOWING   THE   LOCATION  OF  HYDRANTS   SET   IN    1893. 


STRUT. 

LOCATION. 

Allen  avenue  .     . 

453  feet  from  Rockaway  street. 
548  feet  from  Verona  street. 

Atkins  avenue 

Brookvale   .     .     . 

Opposite  Tacoma  street. 
262  feet  from  Liberty  street. 

Cambridge .     .     . 

Clayton  .... 

Near  corner  Euclid  avenue. 

Commercial     .     . 

335  feet  from  Alley  street. 

Eastern  avenue    . 

200  feet  from  Glenwood  street. 

Essex 

Essex,  corner  Stewart  street. 

Gas  House  road  . 

1,187  fec^  ^rom  Harbor  street. 

Harwood     .     .     . 

268  feet  from  Western  avenue. 

Harwood     .     .     . 

280  feet  from  North  Common  street. 

Henry  avenue.     . 

267  feet  from  Johnson  street. 
Near  corner  Euclid  avenue. 

Lakeview  avenue 

Lakeview  avenue 

407  feet  from  Euclid  avenue. 

Lakeview  avenue 

Near  corner  Verona  street. 

Magnolia   avenue 

439  feet  from  Euclid  avenue. 

Morton   Hill  ave. 

377  feet  from  Arbor  street. 

Oneida    .... 

292  feet  from  Erie  street. 

287  feet  from  Springfield  avenue. 

Park  avenue    .     . 

Pitkin      .... 

990  feet  from  Norton  street. 

Rockaway  .     .     . 

63  feet  from  Sutton  street. 

Reservoir  road     . 

267  feet  from  Stiles  street. 

Springfield  avenue 

408  feet  from  Park  avenue. 

Whiting.     .     .     . 

773  feet  from  North  Common  street. 

Washington     .     . 

Lower  corner  Power  Station 

Western  avenue  . 

At  corner  Eastern  avenue. 

PUBLIC    WATER    BOARD. 
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TABLE    VII. 


SHOWING   THE   LEAKS   IN   PIPES   AND   HYDRANTS. 


January .  . 
February . 
March  .  . 
April .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August.  . 
September 
October.  . 
November 
December . 


SIZE  or  MAINS 


aoin. 


i6ip.    lain. 


10  in. 


S  in. 


4  in. 


3» 


»9 


66 


189a,  13a. 


ToUl,  119. 
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REPORT    OF   THE 


TABLE   VIII. 

SHOWING  THR  KIND,  SIZE  AND  NUMBER  OP  WATER  METERS  IN  USE  IN  1893 


KIND. 

H 

% 

% 

1 

1V4 

1% 

a 

3 

4 

Tot»l. 

Thomson     ••*•*•• 

46 

39 
16 

as 

70 
69 
S4 
30 
31 

IS 

3 
3 

40 
»7 
»9 
35 
«3 
»S 
6 
6 

4 

11 

a 

I 

> 

171 

.    >03 

"4 

Thomson  "Bee"  .... 

Ball  &  Fitts 

3 

a 
a 
I 
6 
a 
3 

Worth  inj^on 

»S 
3 
9 

I 

Neptune  .••.••.• 

73 
56 
ai 

Union  .   ...••... 

.   .  . 
»4 

Crown 

I 

I 

Weir 

> 

»4 
6 

Nash 

Nia^ra 

4 

a 

Empire    ••.•••.. 

a 

Hersey 

I 

Frost 

1 

Gem 

I 

1 

Motors 

a 

Totals 

a 

146 

^S 

156 

3 

37 

33 

a 

»S 

«9 

Total  gallons  metered,  ai3,4oo,ooo. 


PUBLIC    WATER    BOARD. 
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REPORT    OF   THE 


TABLE  X. 


SHOWING   THB  AMOUNT  AND  SIZE  OF  CAST-IRON  PIPE  LAID  IN    1893. 


WHBKK   LAID. 

la  in. 

10  in. 

Sin. 

6  in. 

4   in. 

Allea  ttvenuo  .•■••«.•■•••• 

4SS 
793 

Alley  street 

Archer  street 

Ashland  street 

Atkins  avenue 

Averill  street 

70 

Bronklawn  terrace 

637 

♦46s 

57 

Cambridg'e  street 

Clayton  street 

356 
a64 

Cnlunibus  avenue    .......... 

Commercial  street 

SoS 
11 

180 

332 

fissex  street 

Federal  street 

*tlS2 

i,a3S 

Gas  House  road    ........... 

Glen  avenue   .....   ........ 

aa4 
190 
ai6 

Grosvcnor  Park 

Grand  View  avenue 

Harwood  street 

♦«.37o 

Henry  avenue     ••.. 

•495 
100 

Isabella  street 

Lake  View  avenue 

1,02s 

Liberty  street 

♦483 

Lloyd  street 

*333 

Lynnfield  street 

1.891 

Maifnolia  avenue  .........   .. 

1 1 

PUBLIC    WATER    BOARD. 
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TABLE    X.— Continued. 


WHERE   LAID. 

la  in. 

10  in. 

S  in. 

6  in. 

4  in.' 

Morton  Hill  avenue 

aS7 

Myrtle  street 

•69s 

Ocean  Terrace 

517 
ao4 

Oneida  street 

»S9 
,56 

Ontario  street     ....•.....•• 

Otis  street 

100 

358 

7a 

Phillies  avenue  ••    ..•••••••• 

Pine  Hill  avenue  «...•■•*•.• 

Pitkin  street    ...    •........« 

40a 
3S 

267 
aia 
3S7 
489 

St.  Clair  street 

SDrinirfield  avenue   •.•••••••• 

Svlvia  street 

275 
86 

Violet  street 

340 

300 

•S 

Verona  street •.. 

Washington  street 

*i,3oa 

Whiting  street 

Whiltier  street 

•a47 

Wilfred  street 

599 
375 

Totals 

.i,»5a 

iSo 

1.860 

17.997 

S*'S^ 

'  Rctaid. 


a6,34i  feet  pipe  4  inches  and  larger. 
1,176  feet  pipe  a  inches  and  smaller. 
Total  laid,  26,341  feet.  Total  relaid,  10,814  ^^^^' 
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REPORT    OF   THE 


TABLE    XL 


SHOWING   THE   AMOUNT   AND   SIZE   OF  CEMRNT-LINBD   PIPE   LAID   IN    1893. 


WHSRB  LAID. 


i%in. 


iViin. 


Celia  place 

Gertrude-strcet  court 
Goodrich  street .  ,  . 
Joint's  place  .... 
Parker  avenue  .  .  . 
Ramsdell  court  .  .  . 
Roanoke  street  .  .  . 
Strawberry  court  .  . 
Wellington  court  .  . 


44 
99 


245 
a87 
14a 
89 
139 
116 


106 


Totals  . 


1,161 


106 


Total  pipe  laid  in  1893 

Cement  pipe  taken  up  and  replaced  with  cast-iron  pipe  . 

Total  extension 

Previously  laid 

Private  pipe  in  Swampscott 

Pipe  in  Saugus 

Total  supplied  by  the  works » 


MILSS. 

PEBT 

5 

1,117 

a 

asa 

3 

865 

lOJ 

1.197 

1,788 

»3 

a,a40 

lao 

810 

PUBLIC    WATER    BOARD. 
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Meteorological  Record  for  January,  1893. 
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REPORT    OF    THE 


Meteorological  Record  for  February,  1893. 
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Meteorological  Record  for  March,  1893. 


8  A.  M. 

I    p.  M. 

6  P.M. 

24  HOURS   ENDING   8  A. 

M. 

1 

S 

1 

i 

u 

1 

C 

1 

1 

s 

1 

e 

1 

a 

1 

1 

II 

1 

3 

0 
*s 

^ 

« 

^ 

n 

H 

n 

^ 

H 

H 

0 

tf 

1 

29.87 

360° 

29.80 

37.0^ 

29.78 

30.0° 

38^.0^ 

20.0° 

18.0° 

2900° 

•  • .  • 

2 

29.79 

29.0 

2982 

29.0 

29.80 

25.0 

300 

II  0 

190 

20.50 

.... 

3 

29.86 

23.0 

29.80 

370 

29.73 

30.5 

390 

23.0 

16.0 

31.00 

0.06 

4 

2950 

31.0 

29.38 

30.0 

29.38 

27.0 

33.0 

".5 

21.5 

22.25 

.... 

5 

29.70 

22.0 

2973 

250 

2976 

16.0 

27,0 

lO.O 

170 

18.50 

.... 

6 

29.99 

21.0 

30.00 

27  0 

30.00 

25.0 

35.0 

19.0 

16.0 

27.00 

.... 

7 

2990 

32.0 

29.85 

41.0 

29.84 

36.0 

430 

23.0 

200 

3300 

.... 

8 

30.07 

340 

30.07 

40.0 

29.96 

345 

450 

30.0 

To 

37.50 

0.16 

9 

29.84 

370 

3976 

41.0 

29.71 

38.0 

42.0 

34.0 

38.00 

0.78 

lO 

3014 

34.0 

3027 

360 

30.37 

340 

380 

320 

6.0 

3500 

.... 

II 

30.44 

36.0 

3037 

38.0 

30.26 

35.0 

41.0 

35.0 

60 

38.00 

0.06 

13 

^^•fs 

41.0 

29.76 

46.5 

29.76 

40.0 

47.0 

33.0 

14.0 

40.00 

.... 

13 

29.88 

41.0 

29.72 

48.0 

2993 

42.0 

49.0 

30.0 

To 

3950 

.... 

H 

30.00 

390 

2998 

41.0 

29.89 

38.0 

430 

350 

39.00 

0.86 

'5 

2947 
29-83 

390 

29-57 
2989 

350 

29.68 

25.0 

450 

15.0 

30.0 

30.00 

.... 

i6 

19.0 

26.0 

3001 

24.0 

30.0 

140 

16.0 

22.00 

.... 

'I 

30.19 

25.0 

30.19 

31.0 

30.12 

30.0 

340 

23.0 

II.O 

28.50 

.... 

i8 

29.96 

300 

29.98 

340 

30.02 

29.0 

35.0 

14.0 

2J.O 

2450 

.... 

^9 

30.20 

22.0 

30.22 

340 

30.20 

26.0 

350 

18.0 

17.0 

26.  so 

.... 

30 

30.37 

28.5 

3041 

32.0 

30.38 

28.0 

38.0 

25.0 

13.0 

31 50 

.... 

21 

30.22 

38.0 

30.10 

450 

30.01 

39.0 

46.0 

30.0 

16.0 

38.00 

O.Ol 

22 

30.19 

380 

30.28 

44.0 

3037 

36.5 

450 

30.0 

15.0 

37..SO 

0.04 

23 

30.50 

295 

30.52 

32.0 

30.44 

31.0 

40.0 

30.0 

lO.O 

3500 

0.06 

24 

29.93 

40.0 

29.82 

50.0 

29.72 

51.0 

56.0 

390 

17.0 

4750 

.... 

^ 

29.76 

505 

29.80 

49.0 

2988 

44.0 

51.5 

350 

16.5 

42.25 

.... 

26 

30.05 

38.0 

30.06 

41.0 

30.08 

34.0 

420 

26.0 

16.0 

34.00 

.... 

^2 

30.16 

36.0 

3018 

39-0 

30.15 

280 

41.0 

25.0 

16.0 

33.00 

.... 

28 

3017 

32.0 

30.21 

330 

30.31 

350 

20.0 

15.0 

27.50 

.... 

29 

30.52 

33.0 

30.54 

36.0 

30.48 

33.0 

41.0 

27.0 

14.0 

34.00 

.... 

30 

30.29 

41.0 

30.13 

48.0 

29.94 
29.81 

44.0 

51.0 

32.0 

19.0 

41.50 

.... 

31 

3975 

44.0 

29.78 

450 

39.5 

47.0 

30.0 

17.0 
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RgPORT    OF   THE 


Meteorological  Record  for  April,  1893. 
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Meteorological  Record  for  May,  1893. 
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1.80 

1.86 

1.87 

17 


30  < 
29.  J 
29.1 

29.i 

30.] 


47-5^ 

43  5 

43'0 

430 

56.0 

58.0 

56.0 

62.0 

58.5 
64.0 

75-0 
68.0 
51-0 
49.0 
61.0 
550 
50.5 
55-0 
60.0 
66.0 

73-5 
74.0 
76.0 
60.0 
68.0 
60.0 
52.0 
52.0 
60.5 
61.5 
66.0 


30.24 
3003 
30.08 
29.38 
2959 
29-75 
31.00 
30.19 
30.26 
30.16 
30.18 
29.98 
29.70 
29.65 
29.78 
29.83 
29.36 
29.38 
29.62 
30.01 
29.68 
29.80 
29.70 
29.88 
29.91 
3001 
3002 
29.77 
29.88 
29.90 
30.20 


43-5° 

45-5 

42.0 

480 

58.0 

54-0 

510 

55-0 

550 

76.5 

71.0 

66.0 

500 

600 

560 

51.0 

57.0 

62.0 

64.0 

62.0 

800 

750 

81.0 

66.0 

69.0 

570 

530 

67.5 
62.0 
550 
65.0 


30.18 
30.04 
30.05 

2937 
29.66 
29.82 
30.00 
30.19 
30.23 
30.11 
30.14 
2993 
2963 
29.66 
29.S0 

29-73 
29.36 
29.38 
29.71 
29.92 
29.64 
29.78 
29.65 
29.92 
29.83 
30.01 
29.91 
29.76 

29-83 
29.92 
30.20 


430^ 

48.0° 

430 

48.0 

42.0 

45-0 

47-0 

56.0 

550 

61.0 

51.0 

63.0 

46.0 

62.0 

5'-5 

63.5 

56.0 

64.0 

70.5 

77.0 

63.0 

78.0 

60.0 

74-0 

46.0 

5>-5 

52.0 

62.0 

530 

63.0 

47.0 

54-5 

,S6.5 

64.0 

56.5 

65.5 

60.0 

675 

61.0 

74.0 

74.0 

81.0 

73.0 

76.0 

69.0 

82.0 

66.0 

700 

65-5 

70.0 

56.0 

64.0 

480 

55-5 

60.0 

68.5 

54-5 

64.0 

590 

67.0 

60.0 

70.0 

40.5^ 

41.0 

38.0 

43-0 
45-0 
39-0 
40.0 
390 
45-0 
53-0 
51.0 
490 

425 
46.0 
47.0 
46.0 
47.0 
46.0 
43.0 
530 
54-0 
55-0 
60.0 
50.0 
50.0 
500 
46.0 
47-0 
47-0 
48.0 
49.0 


7.5° 

44-25° 

0., 

7.0 

44-50 

0.: 

7.0 

41.50 

2.: 

13.0 

49-50 

o.< 

16.0 

53-00 

•  • 

240 

51-00 

OA 

22.0 

51-00 

.. 

245 

51-50 

.. 

19.0 

5450 

•• 

24.0 

65.00 

.. 

27.0 

64.50 

•  • 

25.0 

61.50 

.. 

9.0 

47.00 

0. 

16.0 

54-00 

.. 

16.0 

.«;5-oo 

.. 

8.5 

50.50 

I. 

17.0 

55-50 

OA 

190 

55-50 

.. 

24-5 

.«;6.75 

.. 

21.0 

63-50 

.. 

27.0 

67.50 

.. 

21.0 

65-50 

.. 

22.0 

71.00 

.  . 

20.0 

6000 

20.0 

60.00 

14.0 

5700 

0. 

9-5 

5075 

0. 

21.5 

57-75 

.. 

14.0 

55-50 

.. 

19.0 

57-50 

•• 

21.0 

59-50 

►•32 
'.25 
•23 

>.o9 
K04 


^•53 


•34 
).09 


>.oi 

L52 


Monthly  range 
Monthly  mean     , 
Monthly  rainfall . 


44.0^ 


55-86° 


5-42 
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REPORT    OF   THE 


Meteorological  Record  for  June.  1893. 


8  A.  M. 


6  p.  M. 


24  HOURS   ENDING  8   A.  M. 


n 

3  o 


k 

i 

3  6 

s 

C  0 

tf 

e  8 

K 

*a 

^ 

48.0° 

17.0° 

530 

Il.O 

53-5 

16.5 

62.0 

21.0 

64.0 

22.0 

65.0 

200 

540 

235 

54.0 

23.0 

570 

19.0 

63.0 

16.0 

62.0 

21.5 

55.0 

12.0 

590 

16.0 

62.0 

16.0 

56.0 

250 

520 

13-5 

5«.5 

9-5 

580 

14.0 

62.0 

17.0 

71.5 

18.5 

590 

21.0 

530 

II.O 

540 

4.0 

S4.0 

17.0 

53.0 

13.0 

530 

17.0 

50.0 

23.0 

475 

22.5 

55-0 

16.0 

57-0 

16.0 

*s 

Q 


4 
5 
6 

7 

8 

9 
10 
II 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 

29 
30 


30-30 
30.28 

30.25 
30.16 
29.90 
29.86 
30.00 
30.27 
30.21 
30.02 
30.02 
30.00 
30.18 

3013 
29.92 
30.10 
30.09 

29.93 
30.07 

29.93 
29.82 
29.76 
29-75 
29-94 
29.99 
29.84 
29.90 
30.15 
30.15 
30.12 


6o.o<^ 

60.0 

600 

68.5 

81  o 

81.0 

76.0 

75.0 
68.0 
68.0 
78.0 
65.0 
630 

71  o 

78.0 
59.0 
540 
58.0 
68.0 
730 
800 

63.5 

56.0 
58.0 

61.0 

64.5 

62.0 

58.5 

60.0 
60.0 


30.29 
30.27 
30.25 
30.09 
29.87 

29.82 
3002 
3027 

30.17 
30.00 

29.98 

30.06 
30.20 
30.10 
2990 

30.14 
3004 

2993 
30.09 
29-90 
29.78 
2976 
29.78 
29.96 

2995 
29.83 
29.98 
30.16 

30  >5 
30.10 


59-0° 

58.0 

6t.o 

71-5 
85.0 
85.0 
76.5 
70.0 
68.0 
64.0 
75.0 
64.0 
730 
71.0 
780 
60.0 
57  5 


90.0 
78.5 
61.5 
55-0 
55.5 
65.0 

66.5 
650 
62.0 
69.0 
67.0 


30.25 
30.25 
30.23 
30.00 
29.85 
29.74 
30.03 
30.23 
30.12 

29-95 
2992 
30.08 
30.18 
3002 
29.88 

30.13 
3000 
29.92 

2999 
29.86 

29-75 
2975 
29.85 

2997 
29.92 
29.82 
30.02 
30.16 
30.11 
30,07 


58.o<^ 
58^0 

59-5 
68.5 
74.0 
78.0 
71.0 
66.0 
60.0 
71.0 
74-0 
58.0 
68.0 
68.0 

71-5 
58.0 


75.0 

70.0 
57.0 

54-5 
61.0 

58.5 
67.0 

56.5 
61.5 
660 
71.0 


65.o<^ 

64.0 

690 

8vo 

8i5.o 

85.0 

77-5 
77.0 
76.0 
790 

67.0 
75.0 
78.0 
81.0 

%i 

72.0 
790 
90.0 
80.0 
640 
58.0 
71.0 
66.0 
70.0 
73-0 
70.0 
71.0 
73-0 


56.50^ 

58.50 

65.75 

72.50 

7500 

7500 

65.75 

65.50 

66.50 

71.00 

7325 

61.00 

67.00 

70.00 

68.50 

58.75 

63-25 

65.00 

70.50 

80.75 
60.50 

58.50 
56.00 
62.50 
5950 
61.50 
61.50 

58.75 
63.00 
65.00 


08 
06 


.06 
15 


007 
0.16 


48 
37 


Monthly  range 42.5° 

Monthly  mean 65.52° 

Monthly  rainfall 


3.43 
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Meteorological  Record  for  July,  1893. 


8  A.  M. 

I    p.  M. 

6  p.  M. 

24  1 

HOURS 

ENDING   8   A.  M. 

u 

u 
^ 

1 

u 

1 

sl* 

i 
0 

s 

i 

1 

i 

« 

6 
0 

si 

9  a 

c  C 
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- 

2 

1 

i 

1 

1 

1 

4> 

a  a 
SI 

>» 

>^ 

5 

.9 

^ 

& 

^ 

n 

^ 

S 

1 

1 

I 

30.07 

63.5° 

30.04 

65.5" 

29.98 

72.5'' 

76.0^ 

58.0° 

18.0° 

67.50° 

.... 

2 

29.97 

695 

2996 

71.0 

29-93 
29.87 

78.0 

78.5 

61.0 

175 

69-75 

.... 

3 

29.92 

69.0 

29.90 

73-0 

60.0 

76.0 

64.0 

12.0 

70.00 

.... 

4 

29.85 

705 

29.84 

750 

29.84 

76.5 

82.0 

59-0 

23.0 

70.50 

.... 

5 

39.97 

73.5 

29:88 

75.0 

2990 

70.0 

780 

60.0 

18.0 

69.00 

0.15 

6 

29.B1 

69.0 

74-0 

29.91 

74.5 

77.0 

57-0 

200 

67.00 

.... 

I 

30.05 

69.0 

30.05 

77  5 

30.05 

730 

78.0 

61.0 

17.0 

69.50 

.... 

30.00 

73-5 

29-95 

80.0 

29.83 

74-5 

81.0 

68.0 

13.0 

74-50 

O.OI 

9 

29.81 

72.0 

29.83 

800 

29.84 

740 

82.0 

560 

16.0 

69.00 

.... 

lO 

30.00 

64.0 

30.02 

70.0 

30.01 

72.0 

750 

550 

200 

65.00 

II 

30.14 

70.0 

30.14 

7.55 

30.10 

74-5 

790 

62  0 

17.0 

70.50 

0.02 

12 

30.10 

69.5 

30.05 

78.5 

30.00 

69.5 

82.0 

630 

19.0 

72.50 

.... 

13 

29.84 

69.5 

2983 

770 

2986 

69.0 

77.5 

540 

235 

6575 

.... 

H 

29.96 

67.0 

29.99 

68.5 

29.98 

69.5 

72.0 

57.0 

150 

64.50 

.... 

15 

29.99 

70.5 

2995 

750 

29.00 

69.0 

77.0 

66.0 

II.O 

7i-.?o 

.... 

i6 

29.74 

765 

29.72 

840 

1970 

90.0 

92.0 

66.0 

26.0 

79-00 

.... 

17 

29.83 

77.5 

29.85 

79.0 
78.0 

29.84 

730 

80.0 

65.5 

145 

72.75 

.... 

i8 

29.87 

75-0 

29.87 

29.86 

72.0 

83.0 

66.5 

165 

6975 

.... 

19 

29.83 

730 

2995 

75-0 

29.96 

74.0 

80.0 

56.0 

240 

68.00 

0.02 

20 

30.12 

67.0 

30.12 

74-5 
82.0 

30.04 

73.0 
85.0 

U'"" 

58.0 

17.0 

6650 

.... 

21 

29-95 

715 

29.88 

29.82 

88.0 

68.0 

20.0 

78.00 

.... 

22 

29.72 

78.5 

29.68 

84-5 

29.61 

73-0 

87.0 

61.0 

260 

74.00 

1-32 

33 

29.66 

66.0 

29.66 

11'^ 

29.71 

64.5 

730 

52.0 

21.0 

62.50 

24 

29.91 

60.0 

29.94 

68.5 

30.00 

66.5 

700 

53.0 

17.0 

61.50 

.... 

25 

30.11 

65.0 

30.08 

740 

30.00 

66.0 

76.6 

62.0 

14.0 

6900 

0.21 

26 

29.80 

74-5 

29-73 
2981 

750 

29.69 

800 

85.0 

675 

17-5 

7625 

.... 

^2 

29.72 

?2-° 

70.0 

2992 

67.5 

72.0 

56.0 

16.0 

64.00 

.... 

28 

30.12 

68.0 

30  10 

77.0 

30.07 

79.0 

80.0 

63.0 

17.0 

71.50 

.... 

29 

30.03 

67.5 

2993 

69.0 

29.90 

70.5 

r-^ 

62.0 

10.5 

67-25 

.... 

30 

2995 

72.5 

2995 

78.5 

29.94 

740 

81.0 

61.0 

20.0 

71.00 

.... 

31 

29.94 

71-5 

2993 

73-5 

2988 

72.0 

75.0 

64.0 

II.O 

69-50 

.... 

Monthly  range 
Monthly  mean 
Monthly  rainfall  . 


40.0^ 


69.58° 


'•73 
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REPORT    OF    THE 


Meteorological  Record  for  August,  1893. 


8  A.  M. 

I    p.  M. 

6  p.  M. 

24   HOURS   ENDING   8   A.  M. 

i 

W                    b 

V 

1^      |i 

c 

^ 

E 

c 

1 

i  ■   z 

c 

If  '  ii 

s 

- 

«1 

s 
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1 

i 
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JS 
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3 

f« 

« 

f 

*S 

"« 

*3 

0 

m 

H 

cs 

h 
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H          h 

Q 

Q 

OS 

I 

29.86 

70.5° 

29.85 

73-5''   29  82 

69.5^ 

73-5^ 

6ao^:  13.5^ 

66.75^    .... 

2 

3003 

67.5 

30.07 

75-5     30.12  173.5 

77.0 

550  1  22.0 

66.00      .... 

3 

30.22 

70.0 

30.22 

74.0  130.13    74.5 

75-0 

.S90 

160 

67.00      

4 

30.13 

71.0 

30.12 

75-5     30.06  1  70.0 

760 

60.0 

16.0 

68  00     0  Si 

5 

29.91 

60.0 

29.87 

62.0 

29  90  i  62.0 

65.0 

58.0 

7.0 

62.50      1.09 

6 

29.92 

65.0 

29.87 

74.5 

29  81  1 66.0 

76.0 

61.0 

15.0 

68.50  ;  4  35 

7 

29.78 

67.0 

29-74 

70.5 

29.73   66.0 

72.0 

57-5 

M-5 

64.75      0  78 

8 

29.90 

67.5 

29.94 

74-5 

29.94   76.0 

77-5 

62.0     15  5 

69.75   '  .... 

9 

30.14 

75-0 

30.15 

79.0 

30.11    76.5 

79.0 

65  0     140 

72.00     .... 

lO 

30.11 

73-5 

30.09 

82.0 

30.04   80.5 

84.0 

62.5  1  21.5 

7325      -••• 

II 

3001 

72.0 

30.00 

72.5 

29  93  !  730 

74.0 

66.5  i    7  5 

70.25 

12 

29.87 

70.5 

29.87 

75-0 

2986  1  70.5 

76.0 

61.0 

150 

68.50     0.15 

13 

2993 

62.0 

29.96 

^•5 

29.99    66.5 

715 

50.0 

21.5 

60.75  1  .... 

M 

30.08 

59.0 

30.04 

68.0 

29.99    70.0 

72.0 

55-0 

17.0 

6350     .... 

15 

29-95 

67.0 

29.91 

75.5 

29.88  1  71.0 

77-5 

55.0 

275 

66.25      .... 

i6 

2995 

64.5 

2995 

6S.5 

29.96 !  64.5 1 69.0 

60.0 

90 

6450     .... 

17 

29.93 

64.5 

29.90 

67.0 

29.84 1 60  5 1 68.0 

61.0 

7.0 

64.50     0.22 

i8 

29-75 

6s.o 

29.78 

64.0 

29.82 ,  60.0  1 65.5 

56.0 

9-5 

60.75     0.03 

»9 

2993 

61.0 

29.98 

65.5 

29-99 

61.5 

66.5 

60.0 

6.5 

63.25      .... 

20 

30.03 

635 

30.08 

65.5 

30.04 

62.5 

68.0 

61.0 

70 

64.50 

067 

21 

2988 

61.0 

29.68 

57-5 

2967 

60.5 

65.0 

570 

80 

61.00 

0.95 

22 

30.02 

65.0 

30.08 

750 

30.10 

71.0 

7b.o 

590 

17.0 

67.50 

23 

30.26 

665 

30.26 

70.0  ;  30.23 

68.5 

71.0 

62.0 

9.0 

66.50     005 

24 

29.94 

6^.0 

29.77 

70.0 

29.67  !  68.5 

72.0 

65.0  1    7.0 

68.50  1  0.22 

25 

2993 

72.0 

29.92 

82.5 

29.90  1  80.5 

86.0 

70.0  ,  16.0 

78.00  !  — 

26 

2997 

75-5 

30.00 

81.0 

30.02  ;  74.0 

82.0 

66.0 

16.0 

74.00    .... 

27 

30.10 

700 

30.10 

69.5 

30.04 

68,5 

72.5 

67.0 

5-5 

69.75  ;  .... 

28 

30.04 

725 

3003 

80.0 

30.00 

77.0 

83.0 

67.0 

16.0 

U'"^ 

.... 

29 

2973 

68.5 

2955 

73-0 

29.56 

76.0 

78.0 

590 

19.0 

68.50 

0  22 

30 

29.97 

64.0  '  30.02 

70.0 

30.05 

700 

71.0 

54.0 

17.0 

62.25 

.... 

31 

30.14 

63.5     30.12 

730 

30.11 

76.0 

750 

530 

23.0 

64.00 

.... 

Monthly  range 
Monthly  mean     . 
Monthly  rainfall 


33-0" 


67-«S° 


9S4 
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Meteorological  Record  for  September,  1893. 


8  a.m. 

I    p.  M. 

6   P.M. 

24  HOURS 

ENDING  8  A.  M. 

^ 

1 

^ 

^ 

e^ 

bI 

& 

c 

u 

c 

3  V 

a 

3 
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§ 
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1 

Jo 

B^ 
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-: 

i 

1 

jS 

t» 

0 

£ 

St 

1 

si 

IS 

>, 
^ 

5" 

tt 

1 

Q 

B 

h 

n 

h 

n 

H 

H 

H 

0 

Q 

PC 

I 

30.18 

61.0° 

3015 

63.0° 

30.06 

60.5° 

64.0° 

56.5° 

7.5° 

60.25° 

0.33 

2 

29.88 

60.5 

29.83 

67.0 

29.86 

62.5 

68.0 

435 

24.5 

55-75 

3 

30.01 

52.0 

29.96 

61.5 

2988 

58.5 

65.0 

490 

16.0 

57-0O 

.... 

4 

29.88 

.52.5 

29.89 

59-0 

29.89 

60.0 

62.0 

46.0 

16.0 

5400 

.... 

5 

29-93 

60.0 

29.85 

70.0 

29.76 

695 

740 

58.0 

16.0 

66.00 

.... 

6 

29.91 

63.0 

29-95 

65.0 

29-95 
29-89 

60.5 

66.0 

450 

21.0 

55-50 

.... 

I 

30.12 

64.0 

29.92 

63.0 

635 

65.0 

53.0 

12.0 

59.00 

038 

29.90 

56.0 

29.97 

61.0 

30.01 

60.5 

63.0 

48.0 

150 

55.50 

.... 

9 

30-15 

61.0 

30.14 

65.0 

30-09 

60.0 

68.0 

51-5 

165 

59-75 

.... 

lO 

30.00 

61.0 

29.96 

70.0 

29.96 

67.5 

720 

46.0 

26.0 

59.00 

.... 

II 

30-25 

53-0 

30.27 

60.5 

30.26 

55-0 

600 

44.0 

16.0 

52.00 

.... 

12 

30.35 

in 

30.35 

65.0 

30.32 

62.0 

66.0 

450 

21.0 

5550 

.... 

13 

30.35 

30.32 

65.0 

30.27 

64.0 

66.0 

530 

130 

5950 

.... 

14 

30.25 

63.0 

30.2^ 
30.06 

71-5 

30.20 

^X° 

730 

60.0 

130 

66.50 

.... 

15 

30-12 

64.0 

730 

29.97 

68.0 

77-5 

62.5 

15.0 

70.00 

.... 

i6 

29.72 

67.0 

29.64 

72.5 

29.65 

56.5 

72.0 

48.0 

24.0 

60.00 

0.56 

17 

29.76 

53.5 

29.76 

63.0 

29.80 

.';5.5 

63.0 

49.0 

14.0 

56.00 

.... 

i8 

29.88 

s6.o 

29.89 

63.5 

2987 

61.0 

64  0 

550 

9.0 

59-50 

.... 

19 

29-75 

61.5 

2960 

66.0 

29.68 

64.0 

68.0 

55.0 

130 

60.50 

O.IO 

20 

29.77 

65.0 

29.76 

70.0 

29.81 

62.0 

76.0 

430 

33-0 

.';9-50 

.... 

21 

30.00 

50.0 

30.00 

.S8.5 

29.99 
29.85 

5S.0 

750 

450 

30.0 

60.50 

.... 

22 

30.00 

55-0 

29.89 

63.0 

60.0 

63.0 

54.0 

9.0 

58.50 

O.OI 

23 

29.90 

61,0 

29.89 

64.5 

29.89 

61.0 

67-5 

52.0 

15-5 

.S9-75 

O.OI 

24 

29.96 

57.0 

30.00 

65.0 

30.06 

58.5 

67.0 

53.0 

4.0 

60.00 

.... 

^5 

30.07 

590 

29.92 

59-5 

29.82 

62.5 

64.0 

450 

19.0 

54-50 

0.08 

26 

30.21 

49.0 

30.27 

S6.o 

30.28 

52.5 

56.0 

45.0 

II.O 

SO-SO 

.... 

^z 

30.30 

49.0 

30.27 

53-0 

30.26 

51.0 

5.S.O 

44.0 

II.O 

49-.SO 

.... 

28 

30.16 

52.0 

30.12 

55.0 

30.08 

500 

560 

45-0 

11,0 

50.50 

.... 

29 

30.05 

48.0 

30.04 

50.0 

3003 

450 

51.0 

41.0 

10.0 

46.00 

.... 

30 

30.05 

48.0 

3000 

62  0 

29.96 

54.0 

66.0 

430 

230 

5450 

.... 

Monthly  range'  . 
Monthly  mean 
Monthly  rainfall . 


365° 


57-48'' 


'•47 
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REPORT    OF   THE 


Meteorological  Record  for  October,  1893. 


8  A. 

M. 

I    p.  M. 

6   P.M. 

24    HOURS   ENDING   8   A.  M. 

i  '  '' 

k 

w 

1 

S 

0 

V 

0 

2  c            3  P 

s 

s 

1' 

a 

(J 

0 

1 

ti 

i 

E 

0 

s 

Sg     °i 

>% 

>» 

& 

.s 

JG 

s^     a^ 

1 

i 

*S 

n 

H 

OQ 

H 

OQ 

h 

H          H 

0 

Q 

Pi 

I 

29.76 

47.0° 

29.66 

57.0^ 

2968 

50.0° 

57.0^ 

47.0° 

100^ 

52.00°'  .... 

2 

29.81 

53-5 

29.86 

585 

2990 

54.0 

730 

46.0 

27.0 

5950 : 

.... 

3 

30.06 

550 

30.08 

55-0 

30.08 

52.0 

6«;.o 

570 

14.0 

58.00 

.... 

4 

30.04 

.S2.5 

29.99 

55-0 

2998 

.'>2.5 

56.5 

51.0 

5-5 

53-75 

.... 

5 

30.01 

.^6.5 

30.00 

62.0 

30.01 

57-5 

72.5 

490 

23.5 

60.75 

.... 

6 

30.12 

56.0 

30.14 

60.0 

30.10 

550 

730 

54-0 

195 

6350 

7 

3004 

56.0 

29.98 

660 

29.94 

62.5 

82.0 

52.0 

30.0 

67.00 

.... 

8 

30-05 

54.5 

30.02 

645 

30.00 

58.5 

8s.o 

49.0 

36.0 

67.00 

.... 

9 

29.90 

55-0 

29.70 

68.0 

29.65 

70.0 

84.0 

460 

38.0 

65.00 

.... 

lO 

29.94 

500 

29.96 

57-5 

30.04 

550 

67.0 

43-0 

24.0 

5500 

.... 

II 

3033 

50.0 

30.23 

.57.5 

30.20 

54.5 

77.0 

44.0 

33-0 

65-50 

.... 

12 

30.23 

50.5 

30.21 

63.0 

30.17 

580 

7.50 

47.0 

28.0 

61.00 

.... 

13 

30.16 

57.0 

30.12 

60.0 

3007 

570 

66.5 

56.0 

'S-5 

61.50 

0.38 

14 

2959 

66.5 

29.44 

680 

29.44 

61.0 

78.0 

49.5 

28.5 

63-75 

0.71 

15 

29.70 

52.5 

29-73 

590 

29.84 

550 

595 

40.0 

19-5 

4450 

.... 

i6 

30.12 

45-5 

30.17 

48.0 

30  24 

45-0 

500 

330 

17.0 

42.50 

.... 

17 

30.37 

41-5 

30.36 

53.5 

30.30 

52.0 

750 

42.0 

330 

58.50 

.... 

i8 

30.41 

49.0 

30.44 

50.0    30  46 

450 

58.0 

36.0 

22.0 

47.00 

.... 

19 

30.54 

41.0 

30.56 

49.0 

30.55 

485 

50.0 

41.0 

9.0 

45-50 

... 

20 

30.48 

485 

30.42 

52.5 

3034 

51.5 

71.0 

47-5 

23.5 

59-50  1 

... 

21 

30.24 

54-0 

30.18 

.57.5 

3017 

60.0 

80.0 

47-5 

325 

63.75  i 
58.50  ' 

.... 

22 

3033 

52.5 

30.35 

61.5 

30.36 

530 

67.0 

50.0 

17.0 

.... 

23 

3037 

540 

30.35 

58.0 

30.29 

56.0 

590 

530 

60 

56.00     3.00 

24 

2994 

59.0 

29.84 

660 

29.82 

63.0 

77-5 

550 

22.5 

iS6.5o     0.05 

25 

2984 

59-0 

29.86 

65.0 

2992 

540 

72.0 

40.0  j  32.5 

56.00  ' 

26 

30.20 

450 

30.24 

48.0     30.24 

450 

60.0 

42.5  I  17-5 

51.25     .... 

^z 

3019 

505 

30.11 

55.0    30.06 

56.5 

59-0 

51.0 

8.5 

55.00     0.27 

28 

29.78 

590 

2977 

60.0 

29.78 

52.0 

70.0 

390 

31.0 

5450 

o.oi 

29 

2994 

405 

2995 

47-5 

30.02 

43-5 

530 

32.0 

21.0 

42.50 

.... 

30 

30.30 

360 

30.33 

42.5 

30.34 

400 

570 

28.0 

29.0 

42.50 

.... 

31 

30.37 

330 

30.38 

415 

30.37 

37-5 

550 

32.0 

23.0 

43-50 

.... 

Monthly  range 
Monthly  mean     . 
Monthly  rainfall 


47-0^ 


56.06^ 


3-42° 
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Meteorological  Record  for  November,  1893. 


8  a.m. 

I    p.  M. 

6  p.  M. 

24 

HOURS 

ENDING   8   A.  M. 

J 

i 

[2 

s 

ft 

0 
S 

V 

if 

i| 

si 

'c  S 

i| 

i 

1 

1 

I 

30.37 

38.0^ 

30.32 

52.0° 

30.28 

48.0° 

62.0° 

37-5° 

24.5^ 

49-75° 

•  •  •  • 

2 

30-25 

45-0 

30.20 

.57.5 

30.14 

52.5 

68.0 

450 

23.0 

56.50 

.... 

3 

30.00 

64.0 

29-94 

64.0 

29.97 

55-0 

67.0 

39.0 

28.0 

5300 

.... 

4 

30.08 

43-5 

30.10 

45.0 

30.08 

40.0 

48.0 

340 

14.0 

41,00 

0.62 

5 

30.18 

360 

30.21 

440 

30.23 

40.5 

450 

34-0 

II.O 

4450 

.... 

6 

30.20 

42.5 

30.18 

51-5 

30.22 

46.5 

60.0 

33.0 

27.0 

46.50 

.... 

7 

3042 

38.0 

30.44 

46.0 

30.44 

43.5 

47.0 

330 

14.0 

40.00 

.... 

8 

30.41 

41.0 

30.34 

51.0 

30.25 

47.0 

51.0 

40.0 

II.O 

4550 

.... 

9 

30.04 

44.0 

30.02 

49.0 

30.05 

44-5 

5i-5 

27.0 

24.5 

3925 

.... 

lO 

30.27 

30.0 

30.31 

37-0 

30.32 

350 

48.0 

28.0 

20.0 

38.00 

II 

30.34 

35-0 

30.34 

47.0 

30.35 

42.0 

48.0 

35.0 

13.0 

41.50 

.... 

12 

30.41 

38-0 

30.41 

450 

30.38 

44.0 

47.0 

37.5 

9-5 

42.25 

.... 

13 

30.20 

46.5 

30.10 

53-0 

3005 

52.0 

540 

41.0 

13.0 

47-50 

.... 

H 

30.00 

440 

29.97 

52.0 

2992 

48.0 

54.0 

41.5 

»2.5 

47.75 

0.11 

15 

29.72 

41.0 

29-55 

43.0 

2954 

38.0 

44.0 

27.0 

17.0 

35.50 

007 

i6 

29.65 

30.0 

29.70 

35-0 

29.86 

34-0 

40.0 

275 

•2.5 

33-75 

.... 

'7 

30.09 

34.5 

29.78 

500 

29.92 

48.0 

52.0 

35.0 

17.0 

43-.SO 

.... 

i8 

29.82 

48.0 

29.77 

550 

29.85 

42.0 

55-0 

32.0 

23.0 

43.50 

.... 

19 

30.02 

35-0 

29.99 

40.0 

29.94 

38.0 

40.0 

30.5 

9.5 

35.25 

.... 

20 

29.90 

32.0 

29.92 

37.0 

29.98 

32.5 

390 

25.0 

14.0 

32.00 

♦o.oi 

21 

30.11 

30.0 

30.12 

40.0 

30.08 

38.0 

47.0 

300 

17.0 

38.50 

0.50 

22 

29.70 

47-0 

29.57 

530 

29.63 

44.0 

550 

390 

16.0 

47.00 

.... 

'23 

29-73 

40.0 

2975 

47.0 

29.72 

43.5 

47.5 

35.0 

12.0 

41.00 

.... 

24 

29.64 

350 

29.62 

40.0 

29.72 

34.5 

40.0 

25.0 

15.0 

32.50 

.... 

^5 

30.04 

27.0 

30.12 

32.0 

30.22 

30.0 

3i-5 

22.0 

9-5 

26.75 

.... 

26 

30.42 

23.0 

30.53 

27.0 

30.58 

23.5 

28.0 

18.0 

lO.O 

23.00 

.... 

^i 

3060 

23-5 

30.58 

36.0 

30.49 

39.0 

47-5 

23-5 

24.0 

35.50 

0.28 

29.80 

47-5 

29.64 

57.0 

29.64 

52.0 

57-0 

390 

18.0 

48.00 

.... 

29 

29.96 

42.5 

29.97 

47-0 

2993 

45.5 

50.0 

43-5 

6.5 

46.75 

.... 

30 

29.72 

47.0 

29.78 

48.0 

29.84 

42.5 

50.0 

35-0 

15.0 

42.50 

.... 

Monthly  range 
Monthly  mean 
Monthly  rainfall 

♦Snow. 


50.0^ 


41.20" 


1-59 
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REPORT    OF    THE 


Meteorological  Record  for  December,  1893. 


S  A.  M. 


6   P.  M. 


34   HOURS   ENDING   8   A.  M. 


B 
o 

i 

V 


e 

I 

pa 


B^ 

.15 

h 


tl 

F^ 

& 

e 

si 

s 

1 

e  8 

K 

►* 

1 

I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 
13 

H 

15 
16 

»7 
18 

J9 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 


2985 
30.08 
3022 
29.85 
3041 
30- » 3 
3027 

30.35 
3033 
29.78 
3007 
29.98 
3036 
3077 
30-5.S 
29.90 

29.55 
29.90 
2981 

3005 
30.26 
3026 
30.20 
30.23 
30.04 
2986 
3008 
29.87 

2955 
3003 
30.06 


42.0^ 
230 
300 
30.0 
17.0 
24.0 
32.0 
24.0 

30.5 
38.0 
23.0 
20.0 
50 
2  o 
20.0 
27.0 

37-5 
14.0 
36.0 
24.0 
26.0 
35.0 
40.5 
390 

43-5 
26.0 
25.0 
32.0 
41.0 
31.0 
20.0 


29.78 
30.19 
2988 
29.97 

3034 
30.21 
3023 

3043 
30.21 

2973 
30.11 
29.90 

30.47 
30.82 
30.29 
29.72 
29.60 
2994 
29.70 

30.15 
30.18 

3035 
3007 
3018 
29.84 
30.02 
30.06 
29.74 

2954 
3009 
30.03 


430^ 
29.0 

39.5 
255 
175 
36.0 
41.0 
350 
41.0 

43-5 
23.0 
19  o 
ii.o 
130 
27.0 
30.0 
400 
27.0 
40.5 
23.0 

37-5 
35-5 
490 
47.0 
50.0 
27.0 
32.0 
36.0 

45-5 
28.5 


29.72 

3017 
29.70 
30.18 
30.12 
30.23 
30.22 

30.41 
30.10 

2973 
30.22 
29.97 

3055 
30.76 
30.24 

29-51 
29.72 

29.94 
2970 
30.30 
30  10 
30.40 
30-05 
30.10 

2975 
30.15 
29.96 
29.62 
29.65 
30.08 
30.05 


36.0° 

26.0 

38.0 

21.0 

18.0 

330 

40.0 

32.0 

380 

39-5 
200 
27.0 
7.0 
17.0 
27.0 
3.S.O 

3i.5 
25.0 
390 
20.5 
37.0 
36.0 

42.5 
46.0. 
45.0 
18.5 
300 
40.0 
40.5 
28.5 
25.5 


45.0^ 

23.0° 

12.0° 

300 

23.0 

17.0 

42.0 

28.0 

14.0 

30.0 

130 

17.0 

26.0 

17.0 

9.0 

37.0 

235 

I35 

430 

22.0 

21.0 

36.0 

240 

12.0 

410 

310 

lO.O 

450 

23.0 

22.0 

240 

150 

9.0 

29.0 

30 

26.0 

12  0. 

30 

15.0 

29.0 

2.0 

31.0 

290 

20.0 

9.0 

37.5 

26.5 

II.O 

40.0 

140 

26.0 

36.0 

14.0 

22.0 

42.0 

24.0 

18.0 

260 

17.0 

9.0 

400 

26.0 

14.0 

40.5 

33.0 

75 

490 

36.0 

13.0 

480 

390 

9.0 

505 

26.0 

14.5 

27.0 

150 

12.0 

34.0 

25.0 

9.0 

41.0 

32.0 

9.0 

450 

310 

14.0 

330 

160 

70 

29.0 

16.5 

"5 

3400^ 
26.50 
3500 
21.50 
21.50 
30.25 
32.50 
3000 
36.00 
3400 
19.50 

16.00 

450 
1350 
24.50 
32.00 
27.00 
25.00 
3300 
21.50 
3300 

3^-75 
42.50 
43..S0 
38.50 
21.00 

3650 
38.00 
24.50 
22  00 


0.35 
♦0.25 

'•54 
*o.57 


0.34 


•0.03 

a  20 

*o.35 
0.72 

•0.05 


0.03 


I  006 
♦0.15 
♦0.07 


Monthly  range 53-5° 

Monthly  mean 28.66° 

Monthly  rainfall 4.71 


•Snow. 
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SUMMARY  OF  STATISTICS. 

Report  of  1893. 

LYNN   WATER   WORKS,   LYNN.   MASS. 


Popoulation^by ^census  of   1890, 

Lynn  and  Saugus, 

^         .  59.400 

Date  of  construction, 

1870  to  1872 


Owned  by, 
Source  of  supply. 

Mode  of  supply, 


City  of  Lynn. 

Four  artificial  storage  basins,  formed  hy  con- 
structing dams  across  the  valleys  of  four 
brooks,   Saugus   River  taken   direct. 


By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co.,  of 
Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  10,000,000  daily  capacity. 

1.  Kind  of  coal  used, 

George's  Creek  Cumberland. 

2.  Cost  of  coal, 

$4.50  (2,000  lbs.)  delivered. 

Leavitt.  I-oretz. 

3.  Coal  consumed  for  the  year,  in  pounds, 

958,817         809.783 

4.  Pounds  of  wood  consumed  in  pounds  coal, 

433  517 


52  REPORT    OF    THE 

I.,cavitt.  Lnrrtz. 

5.  Total  coal  consumed  for  the  year, 

959,250         810,300 

6.  Total  pumpage  for  the  year,  in  gal- 

lons, 

752,691,940    610.018,750 

7.  Average  dynamic  head  against  which 

pump  works, 


161.53  158.95 

784.60  752  60 

1,267.36         1,196.26 


8.  a.     Number  of  gallons  pumped   per 

pound  of  coal, 

b.     Number  of  gallons  raised  100  feet 
per  pound  of  coal, 

9.  Duty,  in  foot  pounds  per  icx>  pounds 

of  coal,  no  deductions, 

D u K^^-g^"*^"*  pumped ( 4)x8.34Xiooxdynainic  head (5) 
^  total  coaJ  consumed 

105,659,538        99*736,937 

COST    OF     PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

VIZ.,  $9,481.46. 

10.  Per  million  gallons  raised  against  average  dy- 

namic head  (5)  into  reser\'oir, 

$6.94 

11.  Per  million  gallons  raised  one  foot  high  (dy- 

namic), 

4  32  cents 

COST     OF     PUMPING,    FIGURED     ON     TOTAL    MAINTENANCE,    VIZ., 

$112,735.67. 

12.  Per  million  gallons  raised  against  dynamic 

head  («>)  into  reservoir, 

$82.50 

13.  Per  million  gallons  raised  one  foot  high  (dy- 

namic), 

51.35  cent 
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PUBLIC    WATER    BOARD.  55 

CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered. 
Average  daily  consumption  in  gallons. 
Gallons  per  day  to  each  consumer. 


66.850 

1.366,471  »699 

213,400,000 

3.743.758 
56 


DISTRIBUTION. 
Kind  of  pipe  used, 


Wrdught  iron  cement-lined  and  cast-iron 

From  2  to  20  inches  in  diameter 

3  mile*,  865  feet 

106  miles,  2062  feet 


Size, 

Extended, 

Total  now  in  use. 

Total  now  in  use, 

Lynn,  Saugus,  Swampscott,  lio  miles,  810  feet 

Number  of  leaks  for  the  year 

119 
Hydrants  added, 

26 
Hydrants  now  in  use, 

773 
Gates  added, 

22 
Gates  now  in  use, 

914 
Range  of  pressure  of  city  for  day  and  night 

50  to  65  pounds 


56  REPORT    OF    THE    PUBLIC    WATER    BOARD; 

SERVICES. 

Kind  of  pipe  used, 

iron,  cement-lined  adamanta  and  galvanized  iron 
Size  of  pipe  used, 

i  to  10  inches  in  diameter 
Extended, 

Discontinued, 

Number  of  services  added. 

Number  of  services  discontinued. 

Number  of  services  now  in  use. 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1893, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use. 


24*275 

3,162 

476 

47 

10.577 

85 

miles,  462  feet 

86 

526 

4.389  feet 

5  miles,  1,105 

175 

669 
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